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The Whitleek Vertical Eygine. 


We illustrate with this a vertical engine, 
in the design of which two features of con- 
siderable importance have been incorporated, 


| Elliott’s Cutting-Off Tcol, 
| We present with this an engraving repre- 
senting a tool which possesses the merit of 
|combining a good deal in little space, and at 


viz.: the locating of all the adjustable parts | 


so they may be come at for adjustment with | 


ordinary tools, and the lightening of the re- 
ciprocating parts to the greatest extent com- 


patible with securing the necessary strength ; 


—an important consideration in the instance 
of a vertical engine where lightness of 
reciprocating parts is generally held to be 
essential. 

The upright frame consists of a tapered 
rectangular column, cast in one piece with 
the base. Instead, however, of the working 
parts being situated insicte this column they 
are located’ on its outer face, the cylinder 
being bolted against it near the top, and the 
crank shaft boxes cast with the column, a 
recess in the face providing room for the 
crank. 


The valve-is a plain slide, made with lap” 


to cut off as early as is practicable with a 
valve of constant travel, and providing for 
cushion sufficient for smooth running. The 
speed is controlled by a sensitive throttling 
governor. The exhaust steam is conducted 
immediately back and passes out through the 
hollow column to the rear of the center of 
the cylinder, horizontally. 

The cross-head slide is cast with the 
column, and presents a large flat-wearing 
surface for the adjustable gib of the cross- 
head. 

The cross-head is light, the piston is made 
hollow, with thin walls, and the connecting- 
rod is of cast steel cored so as to leave a thin 
shell of metal only, by which means the 
requisite strength is obtained, while at the 
same time it is quite light. 
rod brasses are adjusted by means of gibs and 
keys. 


main journal boxes are lined with a compo- 


sition consisting almost entirely of copper | 


and tin. The necessity for liners under the 
caps of the main bearings is obviated by the 


use of screws through the caps, which abut 


against the box outside the bearings. By 
adjusting the screws and tightening the cap 
bolts the caps can be rigidly bound with the 
shaft just free to revolve. By the use of these 
Screws it is also possible to adjust the caps 
very accurately. 

The stuffing-boxes are large in diameter, 
and deep, while their position provides 
for their being adjusted with the engine in 
motion, in the smallest 
engines, without danger of accident. The 
main caps can also be as conveniently 
adjusted with the engine in motion, and 
all working parts outside the cylinder are 
open to inspection without stopping for 
the purpose. 


even sizes of 


In this engine no claim is made of 
getting the most power into the least 
space, but rather the convenient location 
of all the parts so that they shall be 
accessible, while presenting reasonable 
compactness and amplitude of wearing 
surfaces. A fairly high rotative speed is em- 
ployed, without, however, approaching very 
near to the limits of high speed; that is, it is 
not claimed that this is distinctively a high 


speed engine. These engines are made by 


Seymour & Whitlock, Newark, N. J. 


The connecting- | 


The crank shaft is of cast steel, and the | 


NEW 
2° 
This little tool, which is 
made by Sterling Elliott, Newton, Mass., is 
designed for cutting up round stock-—the 
one shown cutting from ,’,” to 4” inclusive— 
by the use of @n ordinary lathe, for which 


/a nominal cost. 





VERTICAL 


with hardened steef. To this handle is 
pivoted afi adjustable swinging piece, which 
is armed with a hardefied steel pin, and being, 
by the aid of the thumb nut, adjusted to the 
rod, forms the third bearing surface of the 


ENGINE, 
rest. To the lower side of the forward part 
of this arm is also pivoted the tool holder, 
which issoarranged that by closing the levers, 
as in using a pair of plyers, the cutting tool] 
is brought into contact with the rod to be cut. 








CuTrTING-OFF TOOL. 


purpose a speed lathe is quite as good as an 
engine lathe, as no tool-post or back-rest is 
required in its use. 

In its construction the tool consists of two 
handles, the end of one of which is fashioned 
into a ¥ rest for the stock, the Y being lined 





An adjustable stop or gauge is attached, by 
means of a small rod, to the swinging arm 


which carries the cutting tool, and can be 


removed when its use is not desirable. 
The operation of this tool is as follows 
The rod to be cut up is held in the lathe 


| 

| chuck, projecting beyond any desired dis- 
tance, and arranged fo; revolve at the same 
speed as for turning, The tool is placed upon 
the rod, and the movable jaw of the rest 
adjusted to a bearing. If several pieces are 
to be cut to a length, the gauge is adjusted, 
the tool moved along the rod till the gauge- 
stop comes in contact with the end, the 
handles pressed together, which moves the 
cutting tool up to the work in such a way 
that it will come exactly to the center, thus 
cutting the piece entirely off, no adjustment 
of the tool ever being necessary to provide 
for its cutting to the center, except keeping 
the cutting edge (which is not in this respect 
changed by grinding) at a distance specified 
in the directions from the part in which it is 
clamped. As-the tool is moved up to cut, 
by the same operation the gaige is moved 
back out of contact with the end. When 
the pressure on the handles is removed, a 
spring returns the cutting tool to its original 
position, and also brings the gauge in posi- 
tion for determining the length of the next 
piece to be cut. The operation is re- 
peated by simply moving the tool along 
the rod, the. cutting up being done 
with great rapidity and accuracy. It 
will be noticed that all the appliances for 
cutting, gauging, &c., being a part of the 
tool itself, if the rod runs out of truth—in 
other words, wabbles—it will have no effect 
on the cutting, the rod to be cut forming the 
gauge for all the operations required ; also 
that comparatively no time is lost in adjust- 
ment between the several pieces to be cut 
from a rod. 

The cutting tool isa piece of steel of the 
proper thickness, cleared on the sides by 
concave grinding, and furnished for a few 
It is held in place by a clamp 
and two small screws, and requires grinding 
on the end only. 


cents each. 
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Chordal’s Letters. 


Extracts from 


TIME-KEEPING SYMBOLIZED TIME- 
KEEPING IN THE YORKTOWN SHOP, 


SYSTEMS 


Mr. Editor: 

* * * Recurring to the workingman’s slate 
upon which he keeps his time: Let it be 
understood that by slate [ mean whatever 
the time is kept on, whether it is a real slate: 
or a time card, or the back of a piece of 
sandpaper, pencil marks on the shop 
wall or chalk marks on a planer bed. 

* One very plan of 
time-keeping is sending the time-keeper 
around with a book to take up yesterday’s 
time from each workman. The workman 
looks at his slate, or his ticket, or his 


* common 


memorandum book, or bis wall, or what- 
not, and furnishes the information. After 
the time-keeper has got it down, he 
cleans off his slates or whatever it may 
be, and destroys the paper, if it is such, 
and that ends it so far as he is concerned. 

* * * This is wrong to start on. The 
only proper record of the time made by a 
workman is the original record made by 
the workman himself; no one but the 
workman can keep this original account, and 
without regard to what system of auditing 
it has to go through, it is folly to destroy 
the original, of 
: making a mere transcript. 


and go to the expense 


[It may in some cases be said that a time- 
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keeper having nothing else to do knows the 
name of everything and can therefore sup- 
ply deficiencies in the workman’s record, 
but this 
virtue. 


is a fault in the system, not a 


* * * The basis of a time-keeping system 
should be instructions to a workman to do 
First, to perform a certain 
and to keep an accurate 
record of the time expended in performing 
that operation. This should be the sum and 
time record. The labor in- 


two things : 


operation, next, 


substance of a 


volved in keeping such a record consists 


simply in looking at the clock When he com- 


mences the operation, and Jooking at the} 


clock again when he stops, and in noting it 
down on a time record. Nothing 
should be expected of the workman ; 
the whole accuracy of a cost system depends 


and as 


upon the accuracy of these starting records | 


it is well to see beforehand what circum- 
stances can influence their accuracy. 
* * * Using the old example of engine 


construction, we will assume thet John 
Jones is to plane a crosshead. The verbal 
instructions of the foreman might be, 


‘*Plane up that cro-shead and keep your 
time on it.” Under such circumstances, 
Juhn Jones, on finishing the job, might 
hand ina memorandum reading, ‘ Planing 
that crosshead four hours” Such a time 
memorandum as this, reaching the office, is 
d«fective in many particulars, as it speaks of 
“that crosshead,” when there may be fifty 
other crossheads of different styles and 
characters, reyuiring more or less planing, 
and belunging to different jobs all going 
through the shop at one time 

And again, the crosshead may have been 
half planed when it was given John 
Jones to plane, for John Smith may have 
planed it wrongly before ‘Then, there 
nothing on this time card to show that it was 
John Jones that did the planing, or how 
much he got a day. And John Jones may 
be an ignorant sort of a chap, who don’t 
know four hours on the clock when he sees 
it, and he may not know how to write it 
down, when he does know it. He may have 
been ouly three hours on the crosshead, or 
he may have been five hours. 

* * * To start on, the time should be kept 


to 


on a card, or a ticket, or something which | 


can go into the office to be properly posted. 
Second, it should bear Jobn Jones’ name, 
that it may be traced back to its original 
source. Third, it should specify the exact 
thing worked upon, in such terms, that, 
under no circumstances whatever, can it be 
mixed up with any other thing of similar or 


dissimilar character. Fourth, it should 


specify the operation performed, in terms | 


full and explicit. Fifth, it should specify 
the time consumed in the operation, Sixth, 
it should carry iis date with it; and seventh 


’ 


it should carry its own checks for accu- | 


racy. 

*** Tt is well not to have workmen do 
any more writing than is absolutely neces 
sary, for the simple reason that a great 


many workmen are not capable of doing | 


this kind of work satisfactorily. For this 


reason I advocate that the workman’s time 
ard should be simply his order to execute 
the work given to him by his foreman or 
whoever he takes his orders from, with the 
time of delivery forming part of the order. 


Let him surrender the time-card when 
the order is filled, and let the time be! 
noted. ' 


* * * The time-card as thus proposed has 


nothing whatever to do with the pay system, 
of which more hereafter ; 
of the plan which I am proposing 
being to furnish an accurate record of the 
time consumed in an operation. 

** * Let the time-card be a printed form, 


the whole object 
how 


ordering a certain operation to be performed | 
There is a blank for the 


on a certain thing. 


operation ; in the crosshead case, the fore- | 


” 


man fills it with the word ‘ plane 


face of the earth ? 


* * * This brings up the question of shop 
symbolism, a matter well understood in some 


A 


shops, but not touched upon in others. 


more 


18 


; but | 
how should he describe this crosshead, as | 
the thing to be worked on, so as to dis- 
tinguish it from all other crossheads on the 





few words on the subject may not be out of 
place. I will illustrate the matter by taking 
the case of the Yurktown Engine Works, 
They build many different kinds of engines, 
and many sizes of each kind. Horizontal 
| Stationary steam engines they designate by 
| the letter A; vertical engines, by the letter 
B; portable engine on wheels, by the letter 
C; same on skids, by the letter D; hoisting 
engines, by the letter E; locomotives, by the 
i letter F; In 
| this shop, through force of habit, the men 





road engines, by the letter G. 


never call a thing a vertical engine; they 
call it B. In short, B means a vertical 
steam engine. 


a 


Now, if the crosshead which Jones is to 
plane is called ‘‘ B crosshead,” it is known 
| that it is a crosshead for a vertical engine, 


| and that is all that is known in regard to it, 


so far. 

* * * The first vertical engine got up at 
the works was called Bl, and its patterns 
| were marked B1, and its cost accounts were 
carried along as Bl. The next vertical en- 
| gine which was got up at these works, much 
different from Bl, was 
|called B2, and the next one B38, and so on 
down; say, to B40. The 
hesitate hetween B10 


}¢ 
| 


| 
| 
in some respects 


ind B12 may be a differ- 
| ence in entire design, or 
|it may be a difference 
| in size, or it may be a 
| daft 
| ple detail 


erence in some sim- 

All the B10 
are exactly 
wike, but they are not 


engines 


| 
| 
| like other engine 


made in the shop; there 


any 


are no other cngines 


| like them. 

The same mny be said 
| of any other style of 
| engines which the shop 
| builds, 


| spa: 
| ply shows whether it is 


The letter sim- 


horizontal, or vertica), 
1 

what- 
number 


jor poriable, or 
| not, and the 
lafter the letter shows 


| what particular engine 


Di N : 
| of : Dime 
| of that cliuss is meant. A 7 
If John 


ceives an order to plane 


Jones re- 


| 
} 
| D16 crosshead, it shows muntitnneneeri 
at 


| head belongs to a por- 
| table engine of the skid 
| : 

| style, and that it 


|longs to a certain kind 


/ot a portable engine of the skid 
to wit, style called D16. This 
can never be confused with any other cross- 
It will simply be called a 
way of 





once that the cross- 





be- 


style ; 
crossbead 


| 


head in the shop. 


| D16 crosshead, which is a short 
|saying ‘‘ A crosshead fora portable engine 
|on skids, of the second kind that was got up 
lin 1879.” 

Here you can see how much can be ex- 
this short how 
free from error a system of 
It 
quickly the men in the shop take hold of a 
Let of these 


engines at work fifteen years after he planes 


pressed by symbol, and 
certain and 


symbols can be. is astonishing how 


symbol plan. Jones see one 
the crosshead, and he will at once say to 
| himself, ‘‘ There is an old E16,” for it is in 
that form that this engine identifies itself in 
his mind 

| ** * This will give an idea of the symbol 
system, and if this wasall there was to it, J. 
Jones’ order would read, ‘* Plane D16 cross- 
But there is another feature : This 
engine, D16, was got up in 1879, and one 
Soon after that a lot of 
Soon aftcr that a lot of 10, 
and the next year 20, and the next year, 
may be, 50. 
one lot, 


head.” 


engine was built. 
six was built. 


This year 50 were started in 
and after the lot was well under 
way asecond lot of 20 was started. Here we 
have made near 200 of these engines to any 
one of which this may have 
belonged ; for, bear it in mind, all of these 
engines were exactly the same, being the 
regular D16. 

The cost of each lot of engines built will 
differ, It 1s presumed that the more that are 
built in one lot, the less the cost will be, and 


crosshead 





NEw DeEstans IN LATHE CHucks.—See page 0. 


for this reason the cost should be kept sepa- | 
rately upon each lot. Without saying how | 
much closer the cost record should be kept, | 
it is safe to say it should be kept upon each 

lot anyhow. 

* * * The Yorktown plan is to simply | 
number each lot of these engines. The first | 
engine they built was called Lot 1; the next | 
six engines built they called Lot 2; the next | 
ten engines started they called Lot 3; the | 
next twenty engines started they called | 
Lot 4; the next fifty engines built were 
called Lot 5; the next fifty Lot 6, and the 
next twenty Lot 7; hence we see that Lots 6 
and 7 arenow under way in the shop. | 

* * * John Jones’ order should read, | 
‘‘Plane crosshead D16-7.” It would tell 
the whole story. While the shop makes a 
thousand crossheads a year, and may be of 
fifty styles, and may be several lots of each 
kind each year, there is no mistaking what 
the ‘crosshead for D16-7” means. 

* * * The symbolism goes further. There 
is no need in hunting after a shorter word 
than crosshead, and there is no mistaking 
what part of an engine a crosshead is, and 
there is only one about an engine; but unfor- 


~ 


4. 


tunately we cannot find a short word to de- 
scribe every particular piece about an engine. 
For instance, there are bolts to hold the cylin- 
der down, and to hold the heads on, and for 
the follower, and guides, and steam-chest, 
connecting rod, eccentric strap, pillow block ; 
lots of them around a boiler, and most all of 
them of different kinds. It would require a 
terrible long name to describe some of these 
It would most always take threc 
words, as cylinder-head bolt, pillow-block 
bolt, connecting-rod bolt, and so on. Even 
these three words are not sufficient in many 


bolts. 





cases. For instance, there are five bolts to | 


be called D16, lot 7-84. The word ‘‘ bolt’ 
does not occur in the name at all, but may 
be added, and is sometimes added, for con- 
venience, but without such addition the 
above symbolical name tells the whole story, 
and distinguishes this particular bolt from 
the hundreds of thousands of bolts heretofore 
made and now under way in the Yorktown 
shop. 

The crosshead of D16 is No. 32, for in- 
stance. Hence, John Jones’ order would 
read, ‘‘ Plane D16, lot 7, No. 32.” 

* * * T am giving this Yorktown way of 
doing things as a matter of illustration, and 


las a matter of interest to those not experi- 


enced in symbolism, but am not advancing it 
as the nicest way of doing business. I may 
give my own opinion some other time. But 
this I will say: In a large concern, doing a 
varied line of work, and carried on on busi- 
ness principles, there must be a systematic 
cost systemn, and in that cost system there 
must be involved a method of symbols; 
either the Yorktown plan or its equivalent. 

* * * In the Yorktown Engine Works, the 
foreman, instead of saying to Jones, ‘‘ Plane 
that crosshead and keep your time on it,” 
would write on the order blank, ‘‘ Plane D16, 
lot 7. No 34; and in the time column he 
would write ‘‘2-15,” which simply means 
that John Jones’ time begins to run on this 
job of planing from a quarter past two, and 
keeps on running till something on this ticket 
shows a stopping. John Jones has written 
nothing on the ticket, and the foreman has 
done no more than to make a pencil mark or 
two to express in writing an order which he 
had to give anyhow—an order that the fore- 
man always gives. The time having started 
on this job, it may stop upon completion of 
‘he planing and its acceptance by the fore- 
man; at which time the foreman would note 
the hour and take up the time-card and give 
inother order for some other job. 

Before this crosshead is half done, the 
foreman may give an order to Jones to quit 
it and take up something else. In such cases 
he notes the time when he takes up the 
order, the same as if the job was done, and 
zives another order on the new job. What- 
ever time has been put in on the order by 
Jones, acting on this order, can be posted 
from this order, and any future order to 
finish the job, whoever the order may be 
given to—may be Smith will finish the job— 
will carry its own time with it. 

* * * In the Yorktown shop they have 
drawings, etc , and all Jones had to do was 
to work to the drawings. But in the Snap- 
town shop there are no drawings, and the 
foreman would be very likely to tell Jones to 
‘* plane that crosshead just }§ths scant wide, 
and with the cheeks 2” thick and 4” across. 
If the Snaptown shop used this order system, 
which is as applicable to the Snaptown shop 
as to the Yorktown shop, the foreman would 
make a sketch or a memorandum on the back 
of the ticket, or something, to guide Jones 
in his operations. Jones would thus have 
his order to do the work, and instructions 
how to doit. It is, in fact, his voucher. 

It may be said of a time card of this kind 
that it requires absolutely nothing from the 
workman, except, perhaps, to write his name 








the back cylinder-head, ang one of these | upon the card; and next that it reqvires the 
bolts is a balf-inch shorter than the other} foreman to jot down something, instead of 
four, in order not to go through into the! giving verbal orders; next, it secures time 


steam port. Hence, to describe this bolt we | 
would have to say, cylinder-head bolt, the | 
Taking 
in view all of the bolts in the shop, tie real, 
full name of this particular bolt would be | 
‘*The bolt for the cylinder-head, the one 
that goes into the steam port in the 6x12) 
portable engine on skids, the second style got | 
up in 1879, the second lot that was started in | 
1883!" How is that for a name for a bolt? 
How would that look on a slate, and how 
would it look on a cost-ledger? 

The Yorktown people fix this thing as fol- 
lows: In getting out the detailed drawings 
for an engine or anything else, each particu- 
lar piece is given a number: pieces that are 
alike of course bear the same number. As- 
suming that D16 is composed of 800 different 
pieces, and that the drawing for this particu- 
lar bolt bears the number 84; then, instead of 
this rigmarole, the name of this bolt would 


one that goes into the steam port. 





entries made by a man supposed to be cap- 
able of writing the English language; it iden- 


| tifies exactly the thing upon which the time 


is to be charged; it fixes the responsibility of 
acceptance upon some power superior to the 
workman, and, above all, it charges against 
a piece of work all the time properly charg- 
able to that piece. 

* * * In many shops it is the custom to 
give the man a job and then go into a lot of 
preliminary work; and then leave it to the 
workman to charge agaiust the job such 
time as he considers actually consumed. For 
this reason, in many such shops the time 
turned in does not account for all the time 
paid for, the difference usually being charged 
to ‘‘shop,” or some such account. 

* * * The above system of time cards con- 
templates every sort of stoppage for tool re- 
pairs, shop delays, etc., and puts the charges 
where they really belong; it also gives an 














Juty 28, 1883.] 


absolutely true basis on which to base a cost 
ledger. It multiplies time cards, but very 
slightly. A time card of the above charac- 
ter, bearing a date and the workman’s name 
in his own handwriting, if he has one, and 
timed entirely by the foreman and by him 
turned into the office, 
bodied all the general essentials of the per- 
fect thing. The matter of symbols, of course, 
has nothing to do with it, except as a matter 
of convenience, and as such the system of 
symbols can be at once simplified and made 
more full. This I may go into hereafter. 
- Very respectfully, 
CHORDAL, 


* 


——_ + 


New Designs in Lathe Chucks. 


Opposite we present engravings of several 
forms of lathe chucks that are well worthy 
of inspection, and are convenient improve- 
ments for use on special work. The box 
body two-jawed brassfitter’s chuck, Fig. 1, is 
of especial value, and is claimed to be an im- 
provement over anything hitherto made for 
this kind of work, the bearing of the jaws 
being double the length of such chucks as 
usually made. 

The round body brassfitter’s chuck Fig. 
is a good tool for general use, and is got sut in 
excellent shape with a high degree of finish, 
the force being graduated and the slip jaws 
pinned in. 

A convenient peculiarity of the watchmak- 

. er’s chuck Fig. 3,is the large number of steps 
»in the jaws, which will be found useful in 
holding the var ed forms of work. 

The jaws of the drill chuck Fig.4, give the 
hold.gn the drill an unusually long bearing, 
the advantage of which will be appreciated 
by every machinist. Fig. 5 is a detached 
view of one of the jaws of Fig. 2. 

These chucks are made by A. 
man, Hartford, Conn. 


» 


~s 


F. Cush- 
2 cae 
Reamers and Gauges. 
At last year’s meeting of the Master Me 
chanics’ Convention Coleman Sellers was ap- 
pointed chairman of a committee to investi- 


gate the propriety of reeommending a 
“‘standard reamer for all bolts used on 


locomotive work, the proper taper to make 
it, and a system of gauges te correct 
and maintain a standard when worn.” At 
the session just closed in Chicago, Mr. Sellers 
made his report in the form of a verbal ad 
dress, which was illustrated by black-board 
sketches. ; 

He said, in substance: In my own practice, 
taper bolts have not been used, but I felt that I 
was able to give an impartial judgment on the 
subject, because there is nothing of so much 
interest to the mechanical engineer at the 
present time as some tendency towards uni 
formity of practice. As the 


« 
< 


commission 


given to me calls for a decision as to the 


taper of bolts used in locomotive work, it 
pre-supposes that taper bolts are a necessity. 
In our own practice we divide bolts into 
several classes, and our rule is that in every 
case where a through bolt can be used it 
must be used. If we cannot use a through 
bolt we use a stud, and where a stud cannot 
be used we put in a tap bolt, and the reason 
why a tap bolt comes last, is because it is 
part and of the machine _ itself. 
There are also black bolts and body bound 
bolts, the former being put into holes ,;” 
larger than the bolt. It is possible in fasten 
ing a machine or locomotive together to use 
black bolts and body bound bolts. With 
body bound bolts it is customary for ma 
chine builders to a 
true the hole, then turn the fit it 
into its place. It is held by many locomo- 
tive builders, that the use of straight bolts is 
objectionable on the score 


parcel 


use straight reamer to 


bolt anc 


that if they are 
driven in tight there is much difficulty in 
getting them out, and where they are got out 
two or three times they become loose, and 
there is no means of making them tighter. 
There is no difficulty in making two bolts 
of commercially the same size. but there 
is avast difference between absolute accuracy 
Absolute 


commercial 
curacy 
What we have to strive for, then, is commer 


and accuracy. ac- 


I consider has em- | 
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cial accuracy. What system can we adopt! specifications call for ;,” to the foot. The 


that will enable workmen of limited capacity | 
to do work that will be practically accurate? 
The taper bolt for certain purposes presents | 
a very decided advantage. Bolts may be} 
/made practically of the same diameter, but 
holes cannot be made practically of the! 
same diameter. 
proximation to correctness. 
an ordinary fluted reamer (showing an excel- 


Each one is only an ap-| 
We have here | 


lent specimen of Betts Machine Co.’s make). | 


| That reamer is intended to produce a straight 
hole, but having once passed through a_ hole 
the reamer will be slightly worn. The next 
time you pass it through it is a little dull 
er, and every time you pass it through the 


hole must become smaller. There have} 
been many attempts made to produce a 
reamer that should be adjustable. That, 


thanks to the gentlemen who are making | 


such tools a specialty, has added a_ very 


| useful tool to the machine shop,—a reamer | 


where the cutters are put in tapered and can 


be set up and the reamer enlarged and made | 
to suit the gauge. This will enable us to make | 

| 
and maintain a commercially uniform hole in | 


our work, 

'of this kind depends upon the drill that 
| precedes thisreamer being made as nearly 
‘right as possible, so that the reamer will 
|have little do. 
a reamer to do the longer it will maintain its 
size, 


work to 


The question of tapered bolts involves at 


once this difficulty: that we have to drill a 
straight hole, then the tapered reamer 
must take out all the metal that 
be removed in order to convert a straight 
into a tapered hole. 
maintained in its size by taking out the least 
}amount of metal. It follows that the tapered 
|reamer would be nearest right, which would 
also take out the least amount of metal. 

Mr. Sellers here exhibited common 
/reamer which he considered would answer 
'for a hole of considerable depth, and com- 
|pared it with a set of reamers made by 
| Pratt & Whitney for the Baldwin Locomo- 
tive Works, which possess excellent features 
‘for doing exact work. 

Then you come to the question of the 
| Shape of the taper. When I was engaged 
building locomotives in Cincinnati, a great 
many years ago, we used bolts the taper of 
which was greater than I shall recommend 
to you. 


In regard to the compression that 
would take place in bolts, no piece of iron 
can go into another piece of iron without 
lging smaller than the hole into which it is 
intended to go. If it is in any degree larger, 
it must compress the piece itself or stretch 
the material that is around it. So, if you 
adopt a tapered bolt, you cannot adopt a 
certain distance that it shall stand out before 
you begin to drive it, for there will be more 
material to compress in a large piece than in 
a small one. Metal is elastic. Within the 
| elastic limit of the metal you may assume the 
compression to be aspring. In a large bolt 
you have a long spring, and in a short one 
you have a short spring. If you drive a half- 
inch bolt into a large piece of iron, it is the 


But the successful use of a reamer | 


The less you give | 


must | 


The straight hole is | 


j 


small bolt which you compress; therefore the | 
larger the bolt the more pressure you can | 


give to produce the same result. Hence, 
if you adopt the taper bolt, you will have to 
use your own discretion, unless you go into 
elaborate experiments to show how far the 
bolt head should be away from the metal 
when you begin to drive it. 

Certain builders of locomotives put their 
stub ends together with tapered bolts, but do 
not use tapered bolts in any other part of the 
The Baldwin Works use tapered 
bolts wherever they have body-bound bolts. 
jy” to the 
foot. Aninch bolt 12” long would be 1,’, inch 
diameter under the They make all 
their bolts under 9 inches long ,', larger 
under the head than the name of the bolt im- 
plies. Thus a §" bolt would be 43" under the 
head, provided it ) 


long or under. 
Apything over 9” long is made 4” larger 
under the head, : 


to the foot. 
me thatataper of 4” to the foot issometimes 


structure. 
They make a universal taper of 


head. 


was 


A locomotive builder informs 


for 4" to the foot. 





ind still made a taper of 'y” 


is a thing that is not obtainable. | called for, and the Pennsylvania road calls 
But the majority of 


jyou require some standard to start with, 


177 
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advantage of ,1,’” taper lies in the fact that a 
bolt headed in the ordinary manner can be 
made to fill the requirements, provided it is 
made of iron. You may decide that bolts 
should be tapered, for the that 
when a tapered bolt is driven into its place 
it can be readily knocked loose, or if that 
bolt, when in its place, proves to be too loose, 
you have merely to drive it in a little further 
—these are arguments in favor of tapered 
bolts showing their advantage. It is easier 
to repair work that has tapered bolts than 
work that has straight bolts. If you adopt 
a tapered bolt, say with a taper of 


reason 


17 


16 
the foot, you are going to effect the mak- | 
ing of those bolts and the boring of those | 
holes in a commercially accurate manner, 
so that they can be brought into the in- 
lerchangeable system To carry this 


to 


out, | 
and the simplest system that one can con- | 

| 

| 
| 
waAnxx | 
| 
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ceive is this: Let us imagine that we have a 
steel plug and grind it perfectly true. We 
have the means of determining whether that 
1 taper of |’, thanks to the gentle- 
men who are now making these admirable 
We have a lathe that can furn that 


‘ 
« 


is 


‘ 
< 


gauges. 
taper. 

ture of these bolts, you will be obliged to 
use a lathe which will always turn a uniform 
taper. Ilaving made a gauge like Fig. 1,8” 
long and 1,',” 
to the foot, this is the standard of what? The 
area of the bolt, not of the hole it goes into. 
We now make a plug, Fig. Taking that 
tapered plug we should be able to drop it 
into the hole. Your taper reamer is made to 
fit this, but you require to know how deep 
the hole should be. 
is the gauge that tbe bolts are made by. 
Now let us suppose that we have this as a 


, 


diameter with a taper of ,',’ 


2) 


~ 


Remember, I said this 


standard, and to that standard these reamers 
are made. We decide by practice how much 
compression we can put upon the metal. 
For inch bolts, and say all above 4 inch, we 


might, say, allow the head to stand up 4 of an 


inch. Let us make another gauge like this 
(Fig. 1), but turned down 4 of an inch shorter. 


We then shall have the hole smaller than it 
was before. It is this degree smaller, .0065 
of an inch; that is a decimal representing 
how much smaller that you 
have gone down 4} of an inch on a taper of 
jy’ to the foot. 

Having got this tapered plug 


hole is when 


you then 
the bolts 

For that 
purpose you must have some cast iron plugs. 
Those are reamed with a reamer that has no 


must have the means of making 
commercially accurate in the shop. 


; what 


I think if you go into the manufac- | 


guard on it, but is pushed into it until the 
plug—this standard plug—is flush with the 


end of it. If you go ina little too far it 
isno matter. Having produced that gauge, 
we gauge first the one that is used on 


the lathe for the workman to work by, and 
he will fit his bolt in until the head will be 
pushed up against it. If you have a bolt to 
make from a straight piece of iron, I should 
advise its being done in two lathes. Here 
are those beautiful gauges of the Pratt & 
Whitney Co. which will answer the present 


purpose ; one of these gauges measuring 


| what the outside of the bolt will be, the other 


1 
16 


part under the head. 
a very good system of gauges. 


of an inch larger will mark the 
Messrs. Baldwin have 
All the cast 


gauge 


}iron plugs which they use for this purpose 


are square. Toles are cut in the blocks the 
exact size of the bolts to be turned up, as 
shown in figures 3 and 4. The object of 
this is that there shall be no mistake as to 
the gauge These gauges can be 
readily maintained, because they have to go 
back into the room to the inspector. He 
puts this plug in. If it goes in and fits 
flush, it is all right. If the plug goes in too 
far, itis worn. He then turns a little off the 


end and adjusts it. 
Now practically through machine shops 


is. 


| we find that we have to use cast-iron gauges. 


We take, for instance, 2-inch  shafting. 
Shafting can only be commercially accurate. 
Therefore we make cast-iron rings and if 
those rings will go on the shafting it is near 
enough accurate for merchantable purposes. 
But this ring will wear in a certain time. 
Therefore it must not be used more than a 
certain number of days or hours. Here you 
have a system that is simple in the extreme. 
| You have all this in two gauges, one gauge 
being made as a mere check on that tapered 
plug which is the origin of all things, the 
origin being 4 or },, or a quarter of an inch 
shorter if the bolt is very large. There is 
| where you have to use your own judgment. 
But having adopted something practical you 
then can use your reamer which is necessary 
'to produce a hole of a given size. If this 
|reamer wears, you then turn off this wrought 
iron collar far enough back to let it go in 
that much further. I know of no other way 
| by which you can accomplish this result so 
| 

| 


| 
| 


well as by that in use at the Baldwin Loco- 
motive Works. I think that the system 
| originated with Mr. Baldwin himself. 
| I do not feel disposed to recommend to 
/you any particular taper to be adopted, be 
cause it is not a question like that of screw- 
‘threads. In screw-threads we throw away 
the dies that are used upon bolts, which are 
| perishable articles. The taper that has once 
| been adopted in locomotive establishments is 
a perpetual thing. If the Pennsylvania Rail- 
road and all its branches have adopted 4's, it 
is folly to ask them to change it to ;'y of an 
|inch, because their own connections are large 
enough to make them independent of almost 
/any other corporation, and the need of abso- 
lute uniformity in their work would cause 
them to stick to that particular thing. Any 
of you having five, six, seven, or two or 
three hundred engines, must make up your 
minds what you will do. When we adopt a 
standard for screw-threads a screw-thread is 
adopted which has a manifest advantage. A 
bolt that *has one screw-thread can be used 
‘on any machine. But once having adopted 
a taper on a road, it is very difficult to make 
a change; and whether it is wisdom for this 
Association to say that thus-and-so shall be 
the standard taper, is a question I am unable 
to answer. Therefore | am unwilling to 
present any taper to you, and only present 
the facts, but will say that ,y” is enough. 
The less taper you have the less material you 
have to cut away. But to say that ,'y” is pref- 
erable to »'s” is folly, because no human being 
could tell the difference. If a bolt has 5° taper 
on the side, it may set in place; if it has 7, it 
may jump out ‘That is the angle of friction 
for iron or other metals. Five degrees would 
be an absurd angle fora taper bolt. Anything, 
then, that will hold; that is, if you drive the 
bolt it will set there. ; 
This presentation may enable you to arrive 
at some conclusion. Nothing is more de- 
sirable than an interchangeable system. In 
making turning lathes we try to make all 
parts interchangeable, and we so fit the slid- 
ing spindle. Every sliding spindle in the 
dead head of the lathe has to be fitted into 
its own place We know of no method of 
making all holes of exactly the same size, that 
shall be commercially profitable. The only 
way we could surmount that difficulty was 
to put two conical sleeves in that should 
compress. We have so solved the problem 
We now make spindles that are interchange- 
able, and we do not fit one part to the other. 
But that is not the case with bolts. You can- 
not put the compressing thimbles on them, 
therefore, you have to consider the question: 
How can you make holes near enough, and 
how can you turn the bolts near enough 
| alike? 
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Crushing and Finning of Dry Sand and 
Loam Castings. 
By Tuos. D. West. 

In the previous issue, having discussed the 
joints of green sand moulds, in order to con- 
clude the subject the question in relation to 
dry sand and loam mould would appear to 
be in order, the considerations of each branch 
being measurably distinct. A green sand 
mould, if the joint is not disturbed, will 
close as nearly air-tight as it is before parting. 
Even if there are irregularitics in the surface, 
they will yield and bed themselves in a way 
to make the joint tight. In a dry sand or 
loam mould, incompressibility of the material 
and the fact that the joint is distorted in 
drying will prevent this, so that the joint 
will either be kept apart or will crush in 
closing. ‘‘It is better to have a fin than a 
crush” is an old adage that has frequently 
to be learned by added experience. 

With dry sand and loam moulds, then, it 
may be said that they should generally have 
a fin to prevent the probability of bad results, 
For this purpose the edges of the joint are 
cut or slecked down, leaving an opening, as 
shown in the engraving at A. In slecking 
for a fin there are three ways, in one of 
which it is usually done. Sometimes it is 
slecked down at the edge of the pattern, as 
shown at 7; then, after the cope has been 
rammed up and lifted off, the cope joint 
shows a varied edge, as at B. This raise is 
then cut off, as represented at H, after which 
it is sleeked down the same as the nowel at 7. 
This makes a thick fin, which for some jobs 
is the safest, and hence the best, as, for in- 
‘Stance, when there is a possibility of the 
joint being torn up in drawing the pattern, 
or when the flask is not well fitted. 

The second plan, and one that makes a 
neat fin, is not to sleek down the joint as at 
P, but leave it level, as at A. After the cope 
is lifted, both joints are sleeked down, as 
shown. The pressure used in sleeking will, 
of course, to some extent regulate the thick- 
ness of the fin, but by this plan it would re- 
quire very heavy pressure to provide for a 
fin as thick as by the first method, as by that 
a portion of the joint surface is cut away 
before it is sleeked, and the cutting away of 
the projection B not only lessens the surface, 
but also softens the sand so that it sleeks 
down easily. By the second plan a thicker 
fin can be made by swabbing the joint before 
sleeking, than by slecking at its natural 
dampness, 

Sometimes, with a guood flask and a pat 
tern that draws well, and particularly when 
the moulder is a careful man, sleeking down 
the cope half of the mould will be sufticient. 
This makes a thinner fin than when both 
halves are sleeked down, but its safety de 
pends upon the ability of the moulder to get 
his work down to a fine limit. 

For jobbing work I would establish the 
first plan, as it gives a doubt the preference. 
In such work ill-fitting, unhandy flasks must 
often be used, as well as poor patterns, so 
that the second plan named would involve 
too much risk to be adopted by the majority 
of moulders. 

At #is pictured the cause of moulds being 
crushed, and the introduction of the castings 
to the scrap heap. The fin should be largest 
at the edge of the mould, and taper back to 
nothing, the width being from 2” to4”, As 
represented at JZ, this is not provided for, 
as, instead of an easy slant, the trowel is 
» pressed upon the edge of the joint, raising up 

portions of the sand higher than the joint. 
When the cope is closed and the two joints 
come together, the raised portions touch first, 
and, of course, a crush is the result. 
rule, itis best not only to be sure of the open- 
ing fora fin at the edge of the mould, but 
also to sleek over the whole of the surface of 
the joint to make sure it does not touch hard 
in places, and that the joints of the flask 
shall come together, as shown on the side 
at JK. 

It should not be understood that because 
the joint side A shows a clearance over its 
whole body, that larger surface joints should 
be cut or sleeked down to allow of finning 
allover. The idea sought to be conveyed is 


at S, 

When there is a large area of joint fin there 
is danger that the joint will hold the fin in 
shrinking, so that a piece will be pulled out 
of the casting, as shown in the cuts marked 
Fin Y and Fin 7. I have often seen this re- 
sult in cylinder and roll castings, the iron 
in which is generally hard, causing the fin 
to chill very quickly after the mould is 
poured, and, of course, in cooling, it shrinks. 
When the fin is large in area, or the joint 
irregular and the casting a thick one, there is 
the probability that when the fin commences 
to shrink it will pul! away from the casting, 


blacking the joint should be sleeked to Jevel 
down any lumps that may be on the surface. 
| Often the blacking of the joint is neglected, 
| or it is blacked with thick blacking, thereby 
increasing the thickness, making it liable to 
be crushed. Again, the joint will be wet 
until it is little better than a bed of mud, 
thereby getting out of all reasonable shape. 
Either of these last-named operations is likely 
to bring about bad results. 

A consideration of the joints of loam 
moulds embraces more than can be covered 
with a single article in the space allowed. 
Some of the features connected with this 





taking with it a piece of the frozen surface | 
or edge of the casting from the inner and | 
fluid mass. | 

Sometimes a moulder may exercise proper | 
care about the fin part of the joint, but be | 
vareless where a runner or gate is cut, as 
shown at #. It is essential that such parts | 
should be finned, as the edges of the joint 
gates and runners can be crushed as easily as 
any other part. If they are crushed, it in- 
troduces dirt into the mould, and perhaps | 
provides for a run-out. 

To guard against crushing, care should be 
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Dry SAND AND 
taken that the flask joints come together 
properly, and that they are not kept apart by 
dirt or rust. To this end, before starting to 
gagger or ram up the cope, it should be 
firmly bolted or clamped to the nowel, as 
represented at YD and S. Asa further pre 
caution against the loss of a casting by the 
crushing of dry sand moulds, it is often ad- 
visable to close them together, bolt and clamp 
them, then hoist off the cope and examine 








| 
Asa 


the mould. In moulding cylinders in dry 
| sand, this is especially to be commended. In 
‘some cases I have the mould closed before 
‘any cores are set; then, with a lamp inside 
the mould, the joints can be plainly seen, and 
| felt if uneven or overshort; the thickness of 
| fin can also be noted, and if found too thin 
/can be cut out when the cope is raised up. 
| Before leaving the subject of dry sand 
| joints, there is another point worthy of note. 
| After the mould has been blacked the joint 
| should be washed over lightly with the same 
| blacking, thinned with beer or molasses and 
water to a degree that will just blacken the 
joint surface. The same treatment should 
be given the core prints, as it notonly makes 
‘a better-looking mould, but by forming a 


| practiced. 


| mould is to be jointed. 





subject have been referred to in previous ar- 
ticles, and a few points may be mentioned 
here. The joints of loam moulds should be 
finned upon the same general principle as 
those of dry sand moulds, but the finning is 
accomplished differently. Instead of sleek- | 
ing down the joints, they are scraped or 
shaved off. Two points are illustrated, 
which, I believe, are not generally known or 
At W, in the cylinder loam 
mould,*is shown a bead swept where the | 
By parting the joint | 
in this way the fin can generally be chipped | 
off and the surface smoothed with a file, so as 
to present scarcely any signs of the joint. 
This plan also provides for hiding over- 
shotness, which will often occur in loam 
castings. 

This bead is generally applicable to joints 
formed by a sweep, and for irregularly- | 
formed joints that require hand-work can 
sometimes be used. 

Sometimes sections of loam moulds are 
swept independently of each other, and closed | 
together in getting ready to cast. For such 


Joint 









Loam MOULDING. 


the fin. In this way the fin will be quite even 
in size, giving the casting a symmetrical ap- 
pearance. Fins at their best are not an ele- 
ment of beauty, and the refined moulder will 
study to see that they mar the general ap- 
pearance as little as possible. 
2 ae 
Steel Hardening Fallacies. 





By 8. W. GoopyEAr. 

It has occurred to me that a’statement of 
some of the beliefs, practices, and fallacies of 
many men, who, fully believing that they 
know all about steel, fail to comprehend the 
most important, while most simple facts 
might put the subject in such light as to 
occasion research and experiment resulting 
in much good. 

Said a man in my hearing, ‘1 have hard- 
ened steel for thirty years, and know how to 
heat steel, and how hot it should be for 
hardening; and I tell you, in relation to steel 
springing and getting out of shape in harden- 
ing, it all depends upon how it is dipped 
into the water. I can harden dies and cut- 


| is not a7 in the way you dip it. 
| say were strictly true, there would be ‘‘ mill- 


that joints should not in any way prevent the | hard skin prevents such parts from crumbling | ters, and have them come out as true as when 
flask coming together, as represented as doing | away when being brushed or handled. After 


they left the tool-maker.” 

It is an unquestionable fact, that the man- 
ner of dipping has much to do with this mat- 
ter, but our friend should remember that his 
action is governed by natural law, as much 
as are the actions of others; that steel springs 
out of shape in the fire from uneven heating; 
that it springs in heating, owing to an un- 
equal and unnatural tension of some parts 
produced in forging; that difference in sec- 
tion at different points in a piece will cause 
more sudden cooling and contracting in some 
parts than in others; that some steels at the 
hardening heat will, in dipping, change in 
volume more than others; that with different 
steels all the different heats may be required 
for hardening, ranging from a yellow heat 
by daylight to a dark-red by twilight; and, 
finally, after considering all the tendencies 
toward distortion and change in volume, re- 
sulting from a variation in any way from the 
best treatment possible, or a variation of 
quality or condition of steel from the best, 
there still remains this fact, that the steel by 
heating is expanded, aud by sudden cooling, 
for hardening, is very much contracted from 
its volume while heated. As the outer por- 
tions cool first sufficiently to become hard 
and unyielding, while the interior of the 
piece is still hot and largely expanded, there 


/must be a change in shape or volume, or 


both, produced by hardening. 

Was a piece of steel of any considerable 
size ever hardened, remaining exactly the 
same size and shape as before? Who believes 
the steel manufacturer, when he says his 


steel will do it; or the skilled steel’ worker 


who says, ‘‘I can do it every time?” No, 
my friend, vou are mistaken all around; 
your work don’t come out true, but only 
nearer than by some worse methods. And it 
If what you 


ions in it,” 

Say another class of men, ‘‘ We want no 
sase hardening, but want steel hardened clear 
through;” and when they see milling cutters 
or dies packed in burned leather for heating, 


| they condemn that style of hardening, and 


insist upon doing their heating in an open fire. 
tood work can be done in either way, and 
heating by packing has its advantages over 
open-fire heating, in that it is usually more 
even, and if the stcel heated in this way is 
not too hot, when ready for dipping, it is 
pretty certain that no part of it has been too 
hot at any time during the heating process. 
This is too often not true of open-fire heating. 
3y packing with leather or charcoal the sur- 
face of the heated steel is kept clean until 
ready to dip; whereas, by open-fire heating, 
the impurities in coal not thoroughly coked, 
or foreign substances or cinder in the fire, 
produce a coating which interferes with the 
action of the cooling medium and prevents 
proper hardening. 

Who believes that a piece of steel, of 
same quality and temper, heated in an 
open fire to the same heat of another 


| which is heated in a box packed with burned 
moulds the sweep can be made so as to form 


leather, will be hardened any deeper than 
the so-called case-hardened piece? If it be 
true—and who disputes it?—that heating 
steel to a certain heat and suddenly cooling 
it is what produces hardness, is it reasonable 
to suppose that there would be any apprecia- 
ble difference in the deptb of hardening be- 
tween the two pieces, provided they were 
equally hot, their surfaces equally clean, and 
the same conditions in cooling were pre- 
served? Why should there be? 

But as to the hardening clear through, no 
of any considerable 
clear through, Warden a piece two inches 
square as hard as possible, and break it, and 
the hardened portion will be found to be a 
mere shell, less than }” thick, and, in many 
cases, not exceeding 4”. Inside of this hard- 
ened shell it may be cut at pleasure with 
good tools. Still, there is much said about 
hardening clear through; and cases have been 
known where pieces of hardened steel, on 
being accidentally broken cracked in 
hardening, have been condemned as nothing 
but case hardened iron, because they were 
found not to be hardened clear through, and 
| the self-constituted judges have insisted upon 


stee) piece size hardens 


or 
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the correctness of their decision, even against 
the most unquestionable evidence, that the 
pieces were a high-grade of cast steel. 

There are those who believe that success 
depends almost entirely upon what the steel 
is dipped in, not how it is dipped—for many 
of these pour their heated work in haphazard 
—and so we have tallow, and tallow and oil; 
and tallow, oil, and resin; and tallow, oil, 
resin, and beeswax; while sperm, lard, fish, 
whale, neat’s foot, linseed, and all other oils 
are recommended, each by itself, or mixed 
with some other or others, or with something 
else, until the list of compounds, each having 
its advocates, covers nearly everything which 
is greasy and sticky and disagreeuble to use. 

It is fully believed by some, that the pe- 
culiar toughness and elasticity required in 
steel springs are due to the action of the oil 
or tallow in which they are quenched for 
hardening. It is also thought in many 
articles of manufacture, which spring in 
hardening and are straightened during the 
process of drawing the temper, that the fact 
that hardened steel may be straightened or 
bent at pleasure, when heated to a proper 
degree, while still hard enough to snap like 
glass on cooling off, is due to their having 
been hardened in oil or some greasy com- 
pound. 

In many places, the proprietor and one or 
two trusty men bave guarded for years the 
important secret pertaining to the ingredients 
and proportions of a nasty mixture, in which 
steel may be hardened, and then, by warm- 
ing up till the oil on the surface smokes well, 
or till the temper is pearly drawn to the re- 
quired point, may be bent or straightened. 
Well does the writer remember seeing the 
proprietor of an establishment engaged in the 
manufacture of garden hoes and hay forks, 
more than thirty years ago, show up the 
wonderful possibilities in this direction con- 
tained in a forty-gallon cast-iron kettle, with- 
out the contents of which he appeared to 
honestly believe he 
would be obliged to 
give up business. 

Says a watch-spring 


Abstract of a Paper read before the 
American Society of Mechanical En- 
gineers on **A New Form of Balance 
Dynamometer,” 


BY 8. 8. WEBBER, LAWRENCE, 


MASS, 


The balance dynamometer represented by 
the accompanying drawings was originally 
invented by Samuel Batchelder, in 1836. 

The principle of the instrument is, that to 
hold a weight by the radius of a circle, in a 
horizontal position, at a constant distance 
from its center, takes as much power as to 
lift the same weight through the distance 
which would be traversed by it in any given 
number of revolutions around said center or 
axis, and in the time required for such num- 
ber of revolutions. 

Thus. in the present instance, the scale- 
beam or steelyard is the radius of a circle, 
of which the circumference is ten feet, and 
the pin on which the weight is suspended 
would, therefore, traverse a distance of 1,000 
feet in 100 revolutions. 

Now, one pound lifted 1,000 feet 
to 1,000 pounds lifted one foot, 
weights used on the dynamometer 
bered accordingly. 


is equal 
and 


are num- 


Following out the operation of the ma- | 
chine, we will suppose that twelve pounds | 





@_ 
maker, ‘‘I know about 
this. I have tried hard- 
ening in water, and it 
won't do. I have test- 
ed the matter thor- 
oughly; have heated 
springs exactly alike, 
and hardened part of 
them in water and the 
others in grease, and 
those which were hard- 
ened in water would 
not do at all, while the 
ofMers were good. 
Repeated experiments 
have satisfied me on 
this point.” 

‘*But, my dear sir, you say that you heated 
to the same heat for dipping, in both the 
water and grease. That is not right. Did 
you ever experiment till you learned the 
lowest heat at which would harden 
the springs—a heat, in fact, at which they 
would not have hardened in oil—and try 
them in that way?” 

‘*No, I did not do that; I tried everything 
else,” is the reply. 

And now let us ask a question of the man 
who been exhibiting his exceptional 
knowledge, by hardening a piece of steel in 
his pet compound and heating it up till it 
smokes well, bending it over the corner of 
the anvil with hammer, after which he 
cools it off and shows us that it will snap 
like glass. 

‘Did you ever try a piece in the same way, 
hardened at proper heat in water, or a piece 
heated after hardening with no oil or grease 
of any kind used?” 

‘*It would be no use,” he replies. 

Try it, my friends; and, to you who have 
not tried straightening hard steel, by heating 
it, let me say that you have missed learning 





water 


has 


a 


a good thing. 
ee 
The suggestion is made that in 1892, nine 
years hence, the four hundreth year of the 
discovery of America be celebrated through- 
out the United States, 


the scale-beam on either side of the fulcrum. 
One would really be sufficient for the pur- 


| pose, but a pair is used in order to preserve 


|a balance. 


When motion is given to the shafts by 
means of a belt to the receiving pulley, the 


le * 
|intermediate gears revolve about the scale- 
| beam without effect ;,but when a belt is car- 


the | 


ried from the delivering pulley to the ma- 
chine to be tested, the resistance causes the 
intermediates to act with the effect of levers 
on the scale-beam, and would put the latter 
in revolution about its axis or fulcrum, if it 
were not restrained by the weights, which 
are to be added and adjusted until a balance 
has been obtained. 

It will be readily seen that the real motion 
of the scale-beam, were it free to move, 
would only be one-balf that of the shafts, 
and the weights in actual use are, therefore, 
double their apparent value, or, in other 
words, the weight marked 1,000 pounds is, 
in reality, two pounds instead of one. 

The dash-pot, or hydraulic regulator, is a 
cylinder filled with water or oil, in which a 
piston traverses with moderate freedom, and 
| which is attached to the other end of the 
| scale beam, in order to check vibrations and 
insure steadiness. 

In the first B 


machine built for James 


q 


sunk in the shafts, so that they can be 
locked, so as to make while driving one wide 
pulley, or by releasing the set screw they 
can be made into a pair of fast and loose 
pulleys for the receiving shaft, according to 
the direction from which the belt 
livered, whether from above or below. 


is de- 
The gear teeth have been made of ample 
the pressure of all the 
weights furnished with the instrument, if the 
whole strain were applied to one tooth, and 
as they are so cut that three teeth will always 
be in contact at the same time, the factor of 
safety is amply sufficient,and the power which 
can te weighed, by the use of all the weights, is 


strength to resist 


equal to one-horse power for every hundred 
revolutions of the shafts, or to all the power 
which can be relied upon to be transmitted 
with safety by a single belt of 24, or even 8” 
wide, although the pulleys are intended in 
the machine which we have built 
of 24”. 


The scale beams are made detachable for 


for a belt 


convenience in packing and transportation, 
and a ‘‘guide-wire,” or ‘‘sight-rod,” is 
added, fitting into a socket in the frame, and 
standing, when level, parallel with the steel- 
yard, by which the operator can easily see 
when he has attained his balance. 

The floor space occupied by this instru- 
ment and 
its weight, for the ma 
chine alone 284 
pounds, the weights 
for use, which accom- 


is 30x24” 


is 


<p 


pany it, being seventy 
pounds in addition, 





Any form of dyna 
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mometer 
on 


depending 
springs, actuated 
by centrifugal forces 
or otherwise, must in 
time become inaccur- 
ate, if 
first constructed. 
form 


when 

The 
described is 
thought to be the true 
one; and since it 


not so 


em- 
bodies the principle of 
a known weight actu- 
; ally lifted through a 
known space, it must 
be very accurate. As 
proof of this, it may 
said that such a 
machine has been used 





be 


for the past ten years, 
weighing over one 
hundred thousand H. 
P. in small amounts, 


and the totals in some 








BALANCE DYNAMOMETER. 


are held up on the scale-beam, and that the 
counter shows a speed of 100 revolutions in 
six seconds, a worm and gear being arranged 
so as to ring a gong-bell at every 100 revolu- 
tions of the shafts 

The twelve pounds, which are called 12,- 


000 pounds, are then divided by the number | 


Francis, and in several others either copied 
directly from it or slightly varied, the two 
shafts were upon the same horizontal plane, 
and increased the length of the floor space 
required, so that in many cases it was diffi 
cult to place the ordinary dynamometer ip 
the ordinary alleys or floor space left between 





of seconds consumed in the 100 revolutions, | the machines in the cotton or woolen mills or 


12000 
6 

one foot in a second, which result being di- 

vided again by 550, the equivalent expression 

for a horse-power in feet per second, gives 

3.636-horse power as the load passing through 
the machine. 

The operation of the dynamometer is this: 

On the receiving shaft, in the present ar- 

rangement, are fixed a pair of fast and loose 


and the result is 


pulleys at one end, and a spur gear at 
the other. This spur gear drives a cor- 


responding gear of the same size and number | is used as a resisting fluid, at a slow ve-| 


of teeth, which is fixed on the end of a sleeve 
or collar, having on its other end a bevel 
gear, which forms one side of what isknown 
asa ‘‘ box” or ‘‘compound”’ gear. A cor- 
responding gear on the opposite side of the 
“box” fixed the delivering shaft, 
which passes through the sleeve above men 
tioned, and also through the fulcrum of the 
scale-beam., The two remaining sides of the 
‘*box”’ are composed of a pair of equal and 


is on 


similar gears, which reyolve freely around 


. .|m 
2,000 pounds lifted | 


achine shops. 

| This difficulty is obviated in 
| construction adopted in the drawings by 
| placing the shafts vertically, one above the 
| other, and space is also economized farther 
| by making the frame of 
| wood. 

| The diameter of the dash-pot, or bydraulic 
| regulator, is increased so as to obtain a more 


the form of 


iron instead of 


| perfect resistance to vibratory or irregular 
| motion, while the piston has sufficient clear 
| ance to move freely through the oil, which 
| 


locity. 

The bevel gears are of cast steel. The 
central boss or fulcrum of the scale beam, 
around which the intermediate gears revolve, 
and through which the shaft passes, is of 


strength with the least friction. 


fast to the shaft, while 





fitted with set screws, having proper seats 





phosphor bronze, to ensure the necessary | 
A pair of pulleys is provided for each | tion. 


the outer ones are | 


cases aggregating 250 
‘ HI. P. have agreed 
ieee £2 within a few per cent. 
with 
tained from indicator 
from the engine driving the 





the results ob- 
cards taken 


same machinery. In addition, numerous 
the Prony 


brake, all showed that the error, if any, was 


comparative tests, made with 
extremely small between the two, provided, 
of course, that the tests were accurately made 
and for a Prony 
brake. 


with proper apparatus 


LETTERS FROM PRACTICAL MEN. 


Comparison of Pumps and Injectors 
for Feeding Boilers, 
Editor American Machinist: 
In 


KF. B. Rice, in your issue of July 7th, entitled 


reference to a communication from 
‘Feed Pump ves. Injector,” I am led to com 
ment on the same, having had considerable 
I do not hesi- 


tate to say that generally speaking, in large 


experience in the use of both. 


manufacturing establishments, the pump re 
ferred to as being driven by the engine is not 
practicable, for various reasons, It is very 
often the case that a much larger proportion 
of boiler than engine capacity is required; 
and consequent upon this fact steam is as 
often acquired while the engine is not in mo- 
Perhaps as often the engine is located 


shaft, the inner one of each pair being keyed | at an inconvenient distance from the boiler 


to be fed in the manner indicated; hence my 


impression is that it would be a more expen- 
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sive way of feeding boilers than with the 
injectors. 

Certainly, the ordinary feed-pump is 
much more expensive way of feeding. 

It has been demonstrated by experiment 
that 2.608 Ibs. of steam, of 66 Ibs. pressure, 
is required for every 100 Ibs. of feed-water 
forced into a boiler against a like pressure 
witha good feed-pump,?.e.,direct actingsteam 
pump, while with the injector only 0.219 Ibs. of 
steam are required to do the same work. 


a 


This shows the steam pump to be about 1114 
times more extravagant in its use of steam. 
The injector can, of course, send its delivery 
water through an exhaust heater and obtain 
all the advantages of that method of heating; 


é 
and if the boiler is sending its waste products © 


of combustion into the chimney at from 400 
to 500°, a further advantage can be gained 
at small expense by locating a coil of pipe in 
the flue where it leaves the boiler (so located 
the 


water, after leaving the exhaust heater, made 


as not to obstruct the draught), and 


to pass through this coil on its way to the 
boiler. 

By this arrangement we are now feeding 
boilers-at 230° Fahr.; this is the average for 
seven days in the week and fifty-two weeks 
in the year, the record being taken every two 
hours from a thermometer located in the 
feed-pipe just before entering the boilers. 
Is any one doing better? THovuaenr. 

_ = ie 
Planer Construction~—Rotary Cutters, 
Editor American Machinist : 
Our friend, 


— 


by tipping the head or by special cutters, 
cutting out slots on nearly all the work now 
done by the planer in less time, with better 
finish, and with an immensely less expendi- 
ture of power. 

The point most likely to be raised against 
rotary cutters is the cost of making and 
maintaining them in the great variety that is 
likely to be required, but that need not 
necessarily be so, for if one is only content 
to do the special jobs at the present rate of 
planing, it may all be done with a single 
ended cutter, <A single tool, something like 


1 
4 





— 


<N 


matter will be evened up. If there is only 
this one gain, viz., saving the power ex- 
pended in the useless moving of heavy 
masses, the new machine will considerably 
discount the old one. JoHNn E. SWEET. 
- P - 

Improvement in Micrometer Calipers, 
Yditor American Machinist : 

In the micrometer caliper as at present 
two complete in 
struments for measuring up to two inches is 


constructed, the cost of 


more than many workmen are able or will 
ing to submit to. I have recently altered 









IMPROVED MICROMETER CALIPER. 


Oberlin Smith. touches the ,# lathe tool set in the end of a spindle, will | over a two-inch instrument so as to serve the 


weak point in the common planing machine, | SWeeP off flat surfaces as fast as a tool of | purposes of both a two inch and a one inch 
but I fear the remedy he proposes will not ithe same strength would do it ina planer. | instrument. AJ] that is necessary is to make 
wholly cure the disease. The plan looks all | Waiting for the tool to come around on the | the longer end-piece to be used in the place of 
right, in the drawing, but owing to the im-| back stroke would be no more than waiting | the shorter one, when it is desirable to use the 


possibility of putting cross-girts from side to 
side of the planer, at the point where the 
housings are secured to the frame, the whole 
structure is weak. I 
planers made with the usual spur gearing, 
which interferes with cross-girts. 

Some years ago I had plans made of a ma- 
chine, in which a different way of overcom- 
ing the defect was introduced. The cut 
shows the scheme, which, in planers up to 
three or four feet square, would give a large 
amount of additional stability. The side 
pieces being provided with seats for the tool. 
posts offer better facilities for using the ma- 
chine for side planing than when the tool- 
post is secured to the housings direct, as the 
crosshead was designed with a vertical feed 
motion. 

Another feature, embraced in the same de- 
sign, was an arrangement for two speeds. 
The first shaft had two pinions of different 
diameters, and the second shaft two corre- 
sponding wheels to engage with them, The 
pinions were to be shifted by a hand lever, 
conveniently arranged, and the platen could | 
be driven either slow or fast, at pleasure. 
By throwing the lever into a central notch, 
both gears were disengaged, and clutching | 
in a cross-shaft, the crosshead could be raised | 
or lowered by the same belts used for run- | 
ning the planer. | 

The arms on the crosshead have Y¥ pro- | 
jections fitted into corresponding grooves 


refer, of course, to 





in the posts, a detached section of which is 
shown at lower left corner. By this means 
all the stability possessed by the crosshead 
is added to the side frames and cro&gstie at 
the top. A much deeper crosstie than the 
one shown at the top would be an improve- 
ment, and is employed by some builders. 

Planing machines are likely to be built 
and used for a good many years to come, 
and there is a good deal of doubt as to their 
being as perfect as they might be for all 
kinds of work; in fact, I doubt if they ever 
will be as perfect as they ought to be, for I 
coincide with Mr. C. E. Lipe, in the belief 
that the milling machine is in its infaney, 
and that when the ponderous planer, which 
back and forth to nibble off 
pepnyweight chips, is superseded, it will be 
by the rotary cutter. 


moves tons 


There is a heap of sense in thus mounting 
a spindle over a planer bed rigged to run 
vertically and horizontally and given to run 
cutters half inch to feet in 
flat surfaces like a 
milling verticals and anel 


from a two 


diameter, traversing 


Daniell’s planet 


With two tools | 


for the planer to run back. | 


instrument for measuring less than one inch. 
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SUGGESTED PLANE 


we should be better off than with the Jim 
Crow planer, and with the half dozen cutters 
the planer would be nowhere. 

There is lots of room to make a failure of 
this thing or a good opening for success, and 
the Man who succeeds will be the one who 
does not attempt to overdo the thing. 

If with machine the principal 
work is done as well, evenif a few things 
cannot be done at all, and others not as 
satisfactorily, still others can be done better, 
ind 


cannot be 


the new 


occasionally «a job can be done that 


done with the planer, and so the 











R CONSTRUCTION. 

Only one test piece is required, viz.: tor 
changing from 1” to 2’; when making the 
change to 1” the extension piece serves the 
purpose of the test piece. The change from 
one size to the other occupies only a short 
time. 

Another feature I think should be adopted 
is the providing for tightening the nut on 
both of 
screw only, as is now done 
vide 
consequent looseness of the end serew 


C.E 


screws instead on the measuring 


This would pro- 
taking and 


at any time fo up wear 


SIMONDsS 


| of 


Luck Against Experience, 
Editor American Machinist : ys 

The extracts from Chordal’s letters, June 9, 
brought to my mind so vividly some of the 
experience I have encountered myself, that 
I want to give you a short link in the bistory 
of a boy who started out for himself twelve 
years ago. 

[ started then with no knowledge of any- 
thing, and my wealth was about on par with 
my learning. {went down to the oil fields 
of Pennsylvania, and got a job running a 
small 10-horse power engine at an oil well. 
I knew just about as much about running an 
engine as I did about astronomy, for instance. 
I could truthfully say I knew the engine 


i from the boiler, and that was about all I was 


of. 
didn’t blow myself nor anyone else up, and 


sure Good luck helped me out, and I 
in that way I worked for about three years; 
then I began to think I was as good an engi- 
Of course 1 must be, for 
I had been there three years, and in all this 
time I had never seen the cover off the steam 
chest nor the head removed from the cylinder; 
never had lined a shaft or fitted a box, but 
still ITavas an engineer (and when [ told it 
myself, 1 was a good one). If any man had 
me to run a locomotive, I should 
have felt myself perfectly competent. 

After IT had been there some time longer, 
I had a chance to go to work in a machine 
shop. At that time there was no work done 
in the shop, except repairing engines and 
The very first morning the 
boss came to me and asked me if I was used 
to running engines. I told him I was, most 
emphatically. He asked me if I thought I 
could fix one that was out of repair. 1 said 
I thought I could. So he told me to take 
what tools | wanted, and go over the hill to 
a certain well and set the eccentric for them. 
‘ Set the eccentric ; what tools I wanted.” 
If he had said, ‘‘Take a man with you,” I 
should have felt relieved. It was too late to 
‘*take water;” so I picked up a hammer and 
pair of gas tongs and three or four 
wrenches—about all the available tocls in 
the shop. What I thought I was going to 
use the tongs for I have never found out: 
Well, when I got to the well, I found that 
the engine was one with a patent rotary 
valve under the cylinder—link motion, A 
manthere, who knew as much as I did about 
engines, had steam up, and I tried to start 
the engine, but it wouldn’t go. I reversed 
it, and still no go. When I reversed the mo- 
tion, I couldn’t make the steam blow from 
but one cylinder cock. We turned her over 
by hand two or three times, and still it was 
all the same. A stroke of inspiration in- 
duced me to disconnect the link from the 
valve stem and take off the cover of th@ 
steam-chest, and the valve stem was broken 
just inside the packing box, so I got out of 
that scrape and took the moral to heart. 

ENGINEER, 


neer as there was. 


wanted 


oil-well tools. 


take 


a 


Sie = 

Managing Men HKasily.—** We” versus 
“9°? in the Shop.—Receiving Sugges- 
tions from Workmen, 

Editor American Machinist : 

That employer is a bappy man who has 
the faculty of keeping his shop well supplied 
with the right kind of workmen; men who 
seem to fit into their places as if they Id 
¢rown up in them, and who will stand by 
the old shop and its interests with the pride 
a good soldier; men who think of and 
work in accord with the general system as if 
they were all 
happy family. 


employers and employes—a 


There are such men among employers to 


day-—men who go along in such a quiet 
every-day sort of way that things seem to 
take the right shape without any special 
management, 
fact that it mental or 
physical labor that he can do unaided that 


brings him success, but his efforts supple 


Such a manager realizes the 


is not the amount of 


mented by the help that he from 
Men the tools which he 
works, and he is familiar with them and their 


their 


ean 
with 


get 


others. are 


circumstances, aims and their capa 


bilities, and he does not lose sight of the fact 
that men can be controlled to better effect by 
their ambition than by their fears, 

He who leave 


enters his shop does uot 
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hope behind him.” If censure is sometimes | 
necessary, praise is not withheld when it is| 
merited. With him the ‘‘we” is of more| 
frequent use than the great “1.” This may 
seem to be a very small thing to notice, but 
workmen do observe just such things, and 
the ‘‘we” identifies them with the interests 
of the shop. If anyone doubts the potency | 
of this word, let him when there is a difficult 
job to be done give directions by saying, 
‘* We will do this job so and so,” and he will 
see that the workmen will have more con- 
fidence and take more interest in the work, | 
and when the work 1s done it is gratifying to 
them to have it ackmowledged that ‘‘ we” | 


did it. A shop cannot be run successfully | 
without the hearty co-operation of the 
workmen. 


When I was quite a young journeyman, | 
an older man and myself were set doing cer- 
tain work on a boiler, which we both thought | 
would render the boiler unsafe. We were 
talking it over, and I expressed my opinion 
in strong terms just loud enough and just in 
time to get a lesson on the propriety of a} 
journeyman’s minding his own business and 
doing as he was told to do. The next day 
that boiler exploded and killed the fireman, | 
and the explosion was caused by the work | 
that [ had helped to do the day before. | 

Some 25 years ago, in an Eastern State, a 
large factory fell and killed about 80 people 
On the witness stand, before a coroner's | 
jury, the man who had charge of the con- 
struction of the factory, admitted that at the | 
laying of the foundation a workman had | 
told him that they were not below the quick 
sand, but he further testified that he had 
long ago given up paying any attention to 
what a workman said. 

On the other hand, workmen do not know 
it all, nor even the greater part that is to be 
known, and I have been justly snubbed for 
offering suggestions, and I have been pro 
voked at having senseless suggestions 
offered. 

I once knew aman to run a stationary 
engine, and the first day he made and sub- | 
mitted plans for turning the boiler end for 
end and moving the engine so as to have the 
fire-door and the throttle nearer together. | 
They were about 25 feet apart. He was a| 
man of some mechanical ability, and made | 
a fair drawing, but he wanted to display his | 
ability at once, instead of waiting until | 
suitable opportunity offered. | 

The employer readily sees beneath the | 
surface of such stratagems, but he should 
not let 


it does not doso. He avails himself of all 


the assistance he can get from his workmen, 


and cheerfully returns an equivalent, not in | 
money alone, but in ways that tend to render | 


workmen happy and contented. 
F. J. MASTEN. 
lp 


Proposed Method tor Fastening Eccen- 
trics— Tappets tor Stamp Mills. 
Editor American Machinist : 


I submit a method of securing locomotive 
their shafts axles. The 
eccentric fit is made slightly larger than the 
general diameter of the shaft, and a series of 
Y grooves milled upon its surface in the) 
direction of the leng'h of the shaft, as shown 
at A, Fig 1., and at B, B, Fig. 2. 

The Y’s ought to be cut to an angle 
near 60°, as being the most suitable, and 
enough of them side by side to cover a 
space equal to 3 or 4 times the width of the 
key. The key may be narrower than usual, 
say } the diameter of the shaft, and must 
have corresponding Y’s in the face that is in 
contact with the shaft. 

At Fig. 8 is shown the key somewhat 
enlarged. It will be noticed that the sides 
of the key and key way are shown slightly 
narrower toward the center of the shaft. 
This insures the easy placing and removing 
of the key, and a good side fit when in its 
place. 

It will also be noticed that the width of 
the key measures four Y’s, plus one-half of 
aV. This allows a movement of the eccen- 
tric upon the shaft of one-half the pitch of 
the Y’s, from its present position, by with 


eccentrics to or 


it destroy all confidence in what | 
workmen say, and with the wise employer | 


drawing the key and replacing end for end. 
(See dotted lines. ) 

This would be the least movement ever re- 
quired to take up lost lead, etc. The key is 
held to its work by a tight-fitting, flat-pointed 
screw on its back, a corresponding cavity 
being made in the key to keep it in place. 

The hole for the binding screw is bored 
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through the rim, as shown at J, and tapped 
from the bore of the eccentric outward. 

The eccentrics are drawn to scale, and are 
shown unusually wide, but that will not be 
found fault with by those who have to deal 
them. No hubs it 
believed the tit is wide enough. By being 


with are shown, as is 
close together, little offset is required in the 


eccentric rods, <A groove F, gives clearance 

to the tool, which is supposed to cut from 
right to left for the forward eccentric, and 
left to right ter the backward. Care must 
| be exercised to bring the main crank-pins 
into proper position relative to eccentrics 
before pressing on the driving wheels. The 
above is new to me, and might upon trial 
develop some unheard-of prank. 

Not so of Figs 4and 5, which represent 
the kind of tappets used in stamp mills, fo 
raising the heavy stamps. A cam operates 
on the under side of each tappet 
them, and they fall by their own weight. 
The concussion is so great that the tappets 


to raise 





often slip on the stems, to which they are 
fastened by means of the keys 1, 2, and 3, 
W, which turn 


acting against the gib in 
presses against the stem. 


This gib is in 
variably made smooth, and not with Y's, as 
shown. 

After erecting a stamp mill I found the 
tappets slipping as usual, and having nothing 
better at hand, I put a large gas tap entirely 
through the bore of the tappet, and as I did 
not want grooves anywhere but on the gib, 
I used the same tappet for all the other gibs; 
the plan succeeded admirably. 


JoHN A CALDWELL. 
Bay Ridge, Brooklyn, N. Y. 
2 


Tool Dressing. 
Editor 
Mr. Goodyear’s article on ‘* Tool Dressing, 


Amertcan Mach nist: 


Hardening and Tempering,” in your issue of 


July 7, prompis me to reply in the way of | 


friendly criticism, hoping Mr. Goodyear will 
‘vet mad” and strike back, tu the end that 
the readers of the AMERICAN MACHINIST, Of 

Iam one, may learn something. My 
excuse, if any is needed, is something lke 
that of the Pennsylvania farmer for speaking 


whom 


on the hog-ringing question in the legislature | 


—I was raised amongst steel. 
It is related that at the completion of the 
Temple, King Solomon crowned the black- 


y’ 


Kig.3 





smith the king of mechanics, but the modern 
When 


machinist knows betterthan Solomon. 


| 

have a piece of hard steel to be planed. Says 
Mr. Goodyear: ‘‘Let us instruct the tool- 
dresser how to make a tool to plane this 
piece. First, a good big fire, not too hot. 
Not too much blast, but just enough.” 

What Mr. Goodyear, 
for instance—say to this order: Make me a 


would a machinist— 


big bolt, not too long, not too big, but just 
Don’t make too much head, 
but make just enough! 


big enough. 


We want to know how to dress this tool, 
and we want to know how to build th's fre. 
What weigh! of coal shall we use, and what 
should be the temperature of the fire? 

‘‘ Heat the steel evenly, being careful to 
have no part at any time too hot.” 

Now I am at sea again. The part of this 
tool to be heated is, say, 24 long. 14” wide, 

|and 3,” thick; and how to heat 
worth knowing. 

‘*Let the which are required to 
shape the blade of the tool be so delivered as 
to cause no more violent distortion of the 
metal than is necessary ;” 
strike lightly. 


it evenly is 


blows 


in other words, 
Now, in my opinion, Mr. 
|Gootyear does not give the proper instruc- 
| tions for dressing a tool. 

I am the tool dresser, let us say, and the 
}foreman of the machine shop comes to me 
jand says: ‘‘Joe, dress this tool for me. I 
i have a piece of vcry hard steel ” 
| ‘*All right” I take the tool, stick it into 
}any fire—under the boiler, into the heating 
furnace, or the stove—anywhere I can get 

the proper heat. The proper heat is as hot 
las it can be without burning the carbon. I 
then hammer it into shape with a smooth 
hammer on a smooth anvil, and if it 
cherry-red, as it should be, unless there is a 


is a 
good deal of dressing to be done to it, when 
Lam through hammering, I stick the cutting 
point into the water up to about an inch, 
take it out and rub it with anything that will 

| brighten it to show the temper, let the tem- 
per down to a light straw-color, and it is 

| done—all at one heat. 

Now for the reason for each operation: I 
| don’t care what the fire is like, because it is 
| my business to see that the steel is heated 
| properly. The reason why I take the highest 
| heat possible is that I know no valid reason 
| why | should not heat as high as the man 
| who made the steel. He heats high to weld 
and close up the pipes, and that is one reason 

why 1 heat high; another one is that at a 

‘high heat it is more readily got into shape, 

;and with less chance of injury. 

I draw toa light straw-color because ex- 
{perience teaches that with a higher temper 

than this the edge of the tool will crumble. 
The reason why | only harden to a moderate 
height above the cutting edge is that when 
}’’ is worn off the tool it is out of shape, and 
requires re-dressing; also the liability of 


hardened steel to fracture. I use a smooth 
anvil and hammer to avoid marks’ on 
the steel, which are liable to cause it to 


crack in hardening. 

[have had different tcol-dressers doing the 
work for the same machine shop, the cost of 
doing it varying from forty cents to two 
dollars a day. For those who worked cold 
steel the cost was the most. The best advice 
I can give a tool-dresser is, study the use and 
wear of tools if you want to please a me- 
chanic. JosepH H. GARTSIDE. 
for McConway, Tourly & Co., 
Pittsburgh, Pa. 


Foreman 


a boy has served two years in the blacksmith 
tS 


shop, ‘or until it is plain to himself that he 
will never make a blacksmith, he goes into The Mexican Financier says : 

‘*One of the greatest needs of Mexico at 
the present day is the establishment of works 
in various parts of the country, upon an ex 


the machine shop fora year, then goes to the 
next town, and in a few years turns up as 
of the 
shop, and dictates to the blacksmith how to 


foreman machine and blacksmith 
tensive scale and with the most approved 
modern appliances, for the reduction of the 


precious minerals. 


diess and temper tools. 
There is no better open- 
ing afforded to American capitalists for good 


Who ever heard of a blacksmith being fore- 
man of a machine shop’ 

Mr. Goodyear has investment, with large and absolutely certain 
It is 
said that during the past two or three years, 


a hard piece of steel 
that has resisted the efforts of the machinist | returns, than by meeting this demand. 
the 


There is nothing remarkable about the ma 


to plane and blacksmith to anneal, 


over $10,000,000 of Amcrican money have 
Many 
large mines, of course, have their own re- 


chinist’s part in the failures, especially when Leeninvested in mines in this country. 


he dietates how his tools shall be dressed; 


but a piece of steel that cannot be annealed | duction-works ; but these are of little benefit 
It 


we know nothing about. 


is valuable, is evidence of a brand that to mining at large, since they are generally 


kept busy in reducing their own ores, and 


Now, as a matter of fuc/, outside the fancy have not the capacity to accommodate 


that it cannot be annealed, let us say that we | custom-work,” 
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| The steamship Aurania, a new vessel 
|belonging to the Cunard line, met with a 
| serious accident to her machinery last week, 


|a few miles from Long Island, while on her 
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| vessel has just been built by a well known 
| and trustworthy firm, J. & G. Thompson, of 
|Glasgow, Scotland, this being the thirty- 
leighth ship they have launched for the 
| Cunard line alone,and this is the first serious 
accident that has occurred to their machinery. 

The vessel is of stupendous proportions, is 
equipped and elaborately 
finished, no expense or trouble having been 
spared to make the ship a floating palace. In 
extreme length the Aurania extends 4838 feet, 
with a beam of 57 feet and depth of hold 37 
feet, the tonnage measurement being upwards 
of 4,000. 

To propel this immense body through the 


magnificently 


water there is a stand of engines that meas- 
ure 1,500 nominal horse-power, and in ordi- 
nury service develop something over 8,000 
actual horse-power. The engines are of the 
compound type that was pushed into popu- 
larity a few years ago by Elder and other 
eminent Scotch engineers, and which has 
to enhance the economy of 
marine engines. These engines have the 
compound principle extended to its utmost 
limits, two low-pressure cylinders being sup- 


done so much 


plied with steam from one high-pressure 
cylinder. The cylinders are vertical inverted 
—that is, all three cylinders stand in line 
above the main shaft, the piston-rod con- 
nections being made through the bottom of 
the cylinders, the three cranks being con- 
nected to the main shaft at an angle of 120°. 
The high pressure cylinder is 68’ diameter, 
and each of the low-pressure is 91’ diameter, 
the stroke for all the cylinders being 72'’. To 
support these immense cylinders and all their 
connections at a point some 15 feet above the 
main shaft massive cast iron supports are 
used, part of which are utilized as the shells 
of the surface condensers. But over against 
ach crank pit, running diagonally from the 
cylinder castings, are huge’ hollow pillars 
which are used solely for giving rigidity to 
the engines. The high-pressure cylinder is 
in the middle, and it exhausts steam from 
the top stroke into the forward low-pressure 
cylinder, and from the bottom stroke into 
the aft low-pressure cylinder, where in each 
case it is expanded down to 10 pounds before 
being educted into the condenser. 
distributed to the low-pressure cylinders by 
ported slide valves, and piston valves regu- 
late admission and exhaust for the high- 
pressure cylinder. 

The Stephenson link-motion is used for all 
the cylinders. 

Each of the cylinders performs heavy 
work, but the immense pull falls upon the 
| high-pressure piston where the steam presses 
with its initial vigor. The crank-pin, where 
the main rod from the high-pressure cylinder 
23” diameter, 

Connection 


Steam is 





ad 
) 


connects to the main shaft, is 
land the brasses are 26” long. 
| between the crank-pin and the crosshead is 
| made by a main rod of round steel 10 feet 
|long and 11 The breaking of 
| this massive rod, when off the coast, disabled 
| the engine and introduced sad havoc about 
the engine structure. It gave way during the 
|}upward stroke of the piston, about 3 feet 
| below the crosshead, letting the piston smash 
its way through the upper head of the 
cylinder. Meanwhile the broken stub of 
|the main rod swung round with the crank 
}and hammered a hole in the supporting pillar 
which embraced that crank pit. The revers- 
ing gear was attacMed to this pillar, and it 
got demolished, besides several other portions 


diameter. 


of the machinery before the second engineer 
got round through the flying débris to shut 
off the steam. As the other cylinders were 
useless when their feeder, the high-pressure 
cylinder, was disabled, the vessel had to be 
towed into port. 

The breaking of that tremendously heavy 
steel rod is a very curious case in the list of 
unusual marine accidents. Before the acci 
dent the engine had been working smoothly 


and satisfactorily, without jar or pound, so 


the strain on the rod should not have ex 


ceeded in a marked degree the pressure upon 
the piston, which was not more than 160 
tons. Had there been a lost motion sufficient 
to double the strain on the rod, which is by 
no means likely, there ought still to have re- 
mained a wide margin of safety, which 
would leave a fear of breakage out of the 
question. The rod broke with a conchoidal 
fracture, and, from an inspection that was 


not so exhaustive as might have been de- | 


sired, the metal did not seem to be homo- 
geneous. It was evidently the case of a flaw 
amidst otherwise good material and unex- 
ceptionable workmanship. But for the exist- 
ence of some defect in the rod its fracture 
would have been utterly impossible from any 


pressure the steam could have transmitted in | 


ordinary working. <A cylindrical rod of 
eleven inches diameter gives a cross-section 
of 95 square inches. Taking 48,000 pounds 
per square inch as a safe tensile strain for a 
steel rod, and that certainly provides a suf- 
ficient factor of safety, we have 48,000 x 95= 
4,560,000 pounds as a safe load for the rod, 
which broke from a strain which must have 
been under ;1, of this load. 

There has been a good deal of nonsensical 
talk about sending the vessel to Glasgow under 
sail from lack of facilities here for repair- 
ing the damage. There are many engineer- 
ing firms here that will gladly undertake the 
repairs, and will guarantee to execute them 
as promptly as any British shop. The most 
serious damage is to the high-pressure cylin- 
der, which has the upper flange broken, be- 
sides bad fractures leading in to the upper 
steam ports. The probability is that the en- 
gines will be patched up to go home, when 
the maker, who has the patterns, will re- 
place the broken parts. 
to cross the Atlantic with the low pressure 
cylinders taking the steam direct from the 
boiler without much labor. Should this be 
done the greatest amount of repairs needed 
will be on the reversing gear which 
destroyed. 

This ship, Aurania, exemplifies in a strik- 
ing degree the rapid progress that steel is 
making in Britain as a building material. 
The whole shell of the vessel is of steel, and 
that metal is used in every instance where it 
is deemed strongest and most appropriate. 
Steam is generated in eight steel boilers, two 
being single-ended, while six are double- 
ended. 
patent corrugated furnaces, and have 20,357 
square feet of heating surface. The steam 


raised by these extensive facilities, is supplied | 


at a tension of 90 pounds to the square inch, 


when it passes through two cylinders, where | 
about 85 per cent. of its expansive energy is 
13,000 | 


utilized. A surface condenser of 


They may be fixed | 


| 
yas 


They are fired by 42 of Fox’s | 


ceive no saving. They could not make the 
engine du its work with less coal, so far as 
they could calculate, so the thing was aban- 
doned. Some years later certain engineers 
in Europe calculated that steam jacketing 
for the cylinders of locomotives would effect 
an important saving of fuel, and M. Mallett, 
a celebrated French engineer, adopted the 
idea and carried it into practice. The famous 
Webb compound locomotive was made after 
a design introduced into France by M. Mal- 
lett, and what is claimed as an important 
| factor of economy about the engine is steam- 
heated jackets. The question now is, How 
effective would these engines be if they had 
| the hot-air jackets? 


————_egpoe————- 


system of water works 
| which was first tried a few weeks ago, and 
'the display of water spouted all over the 
town was made the excuse for a general 
holiday. Iowa City is the seat of the State 
University, and in that institution there were 
numerous students aspirants of honor in phy- 
sical science. The professor recommended 
these youths to fortify themselves with prac- 
tical lessons in hydrostatics on the day of the 
opening of the water works, by close observa- 
tion of the proceedings. <A favorite point of 
observation for the young solons was the 
pumping house, where the large engines 
were toiling over the labor of throwing water 
through half of the hydrantsintown. Great 
excitement prevailed about the engine house. 
The engineer was hurrying round, watching 
pumps and cylinders, condensers and guides, 
now dropping a little oil, then directing the 
firemen, but scrambling to and fro patiently 
amidst the crowd of students and citizens 
The firemen were fuming and sweating over 
the labor of keeping up steam, while obese 
councilmen volunteered directions and 
|advice. The boilers were equipped with two 
‘‘Consolidated” pop safety valves, and in the 
|midst of the turmoil these valves went off 
like a clap of thunder. A fireman jumped 
| through a window, scattering sash and glass 
in every direction, and he was followed by 
| three students, who could not get out of the 
| door fast enough. A frantic rush was made 
through every door, and men tumbled over 
|each other in their anxiety to get away from 
| what was supposed to be a ‘‘ busted ” boiler. 
The engine-house is situated at the foot of a 
steep hill, but several fat public functionaries 
/made unparalleled time up the ascent, the 
students keeping well abreast of the hoary 
runners. Several of the men who figured in 
that stampede have got very change-the- 
subject when boiler explosions are mentioned. 


lowa City has got a 





—— me 


square feet then provides ample cooling me- | 


dium to effect a nearly perfect vacuum. 


The propeller has blades of manganese | 
bronze, and along with the connecting shaft | 
The steering gear is the| 


weighs 47 tons. 
most perfect we have ever seen, and is worked 


by a Muir & Caldwell engine, but can be | 
promptly connected to work by hand or by | 


A small drives a 


dynamo-electric machine, which illuminates 


rudder chains engine 

the vessel with electric lights, 
The vessel is built to be ready for naval 

service in case of necessity. The engines 


and boilers are protected by a guard of spare | 
coal bunkers, which can be kept filled with | 
Eleven | 
water-tight compartments divide the ship | 


coal to act as a shield from shot. 


from keel to deck, two of which are reckoned 


sufficient to float the vessel, and every meas- 


ure of safety and provision for health or con- 
venience goes far in excess of admiralty re- 
quirements, 

: =: 

Several years ago Geo. W. Richardson and 
F. F. Hemenway carried on a series of ex- 
periments with heated jackets for locomo 
tive cylinders. 
hot from the smoke-box round the 


frases 





cylinders, obtaining a high degree of heat 
ranging from 400° to 600°. This was con- 
siderably better than a steam jacket, and it 
ought not only to have arrested condensa 
|tion within the cylinder, but should have 
| been the means of slightly superheating the 
| working steam. But a curiosity about the 
result was that the experimenters could per 


They ran a current of the | 


British railway practice continues to be 
quite chaotic on the matter of continuous 
brakes for passenger trains. Considering 
that the whole island is smaller than one of 
| several of our States, and that one strong gov- 
ernment rules the whole country, it might be 
supposed that systematic uniformity would 
| be observed in a matter so essential to safe 
travel as a continuous brake. Such 1s not 
For the last ten years the 
government has been using its very strongest 
moral suasion, mixed with threats of impend 
ing arbitrary laws, to induce connecting rail 
ways to agree upon some efficient automatic 
brake. But they have not agreed at all, and 
-ach railway uses the brake that its officers 
are most deeply interested in. This hasa 
curiously confusing effect upon some _por- 
|tions of through travel. A locomotive 
|hitches on to a train that is going through 
|some three or four hundred miles, and half 
the coaches have brakes that the engine 
_cannot connect to, and when the end of the 
| division is reached another engine couples to 
| the train that has a brake which suits none 
of the coaches. The chances of the brake 
on the locomotive agreeing with that attached 
‘to the majority of the coaches seems very — 
slim. A recent run under conditions of this 
kind, which ended in a smash through want 
of brakes to control the train, brought out a 
vigorous protest from the government in 
spector, but the companies seem to care as 
little for his wrath as they do for the safety 
of travelers. 


| the case, however. 
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Experiments have been going on for a 
long time with the object of eliminating 
phosphorus from inferior iron ores by means 
of a basic lining in the converter. A com- 
pany was lately formed in England to de- 
velop this process, and they recently made 
an experimental blow in one of their con- 
verters specially constructed for the work. 
The phosphorus contained in the iron of the 
first charge amounted to between tbree | 
and four per cent., and after the blow was 
finished careful analysis of the steel produced 
resulted in the discovery that only about .02| 
per cent. of phosphorus was present. This | 
gave as pure a steel as is produced from the 
best hematite ores. Should this new process | 
prove cheap enough for ordinary work, it 
will effect as great a revolution in the iron 
trade as was produced by the Bessemer in 
ventions. 


| 


>> —_—— 


Literary Notes. 





A PRACTICAL TREATISE ON THE STRENGTH 
of Materials, including their Elasticity and Re- 
sistance to Impact. By Thomas Box. E. & F. N 
Spon, 16 Charing Cross, London, and 35 Murray 
street, New York 
A comprehensive work that should treat | 

from a thoroughly practical standpoint this, 
to mechanics and engineers, most important 
subject, has always been*needed; hence it 
may be conceded that the author could 
hardly have made a happier selection of a 
subject. In this book of 536 pages, more | 
than 150 tables and 27 plates, Mr. Box con- | 
siders the general subject of the strength of | 
constructive materials under the various | 
strains to which they are subjected in actual | 
use as parts of structures and machines, | 
showing the effect, from experiments, of the | 
different manipulations to which they are | 
liable in the course of preparation. This | 
he does in such a way as to render the infor- | 
mation valuable, not only to the professional | 
man, who desires to get at facts with the | 
least possible waste of time, but what is of | 
greater importance, in such a way as to| 
make it available to shopmen, engineers and | 
others, who are not familiar with calculations | 
involving the use of intricate formulas. 
Everything is brought to the condition of a 
‘‘rule” and ‘‘ practical application,” and the | 
addition of examples illustrating the use of | 
the rules will prove of great benefit, as | 
shortening the time required to understand | 
them, and assisting those who are studying | 
the subject on the basis of a limited educa- | 
tion. While those who are looking for| 
theory alone may better look elsewhere, the | 
practical man, who is interested in the use | 
of constructive materials, will not fail to find | 
himself in sympathy with the author's! 
methods, and will only wonder that so much 
could be so comprehensively treated ‘in the 
space, 
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Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 
correctly, and according to common sense 
methods. 





(248) J. D., Montreal, Canada, asks ques- 
tions respecting the practice of makers of taps, for 
answers to which we refer him to the makers 

(249) C. 1.., South Bend, Ind., asks: 
are clover huller cylinders balanced, and which is 
the most reliable, a running or a standing balance? 


How 


A.—We do not know the practice in balancing the 
cylinders referred to. A running balance is the 
best for all except bodies of almost absolute 


rigidity. 

(250) Apprentice, Philadelphia, Pa., writes: 
There is a discussion here as to the proper name of 
the side of a square file that is ground smooth, One 
party to the discussion calls it the safe side and 
the other the blank side. Which is right? A.—Both 
are right, as both expressions convey a meaning 
not likely to be misunderstood. It is not policy to 
quarrel with designations when they convey un- 
equivocal meanings. 

(251) J. O., New York, In the 
AMERICAN Macninistof July 7 appears a communi- 
cation from F. B. Price, in which he defends the use 
of the pump asa boiler feeder. If, as Mr. Price 
asserts, there is economy in using a pump under the 


writes: 





circumstances referred to by him, what would be 
the result of putting in another heater, and using 
the exhaust as it comes from Hussey’s super heater, 
as recently illustrated in the AMERICAN MACHINIST, 
at a temperature of 460° A.—The question of a 
pump or injector hardly seems to apply to the case. 
The effect of using a heater as described would be 
to further heat the feed water, the result being an 
increased economy. So far this economy, 
beyond the first heater is concerned, it would be 
immaterial whether the feeding was done by a 
pump or injector. 

(252) F. B., Jersey City, N. J., asks: If I 
carry 40 lbs. boiler pressure, using the steam in a 
compound engine, the high-pressure cylinder of 
which is 21x36’, what will be the pressure in the 
low-pressure cylinder, which is 42x36’? 4.—Your 
question cannot, from the data given, be answered 
even approximately. The pressure in the low- 
pressure cylinder would depend upon how much 
of the 40 ]bs. pressure you actually realize in the 
high-pressure cylinder, at what point the steam is 
cut off in that cylinder, what the pressure is at cut- 


as 


| off, what the loss between the cylinders is, and 


other considerations. The only reliable way to find 
what the pressure is in either cylinder is to use an 
indicator. 

(253) C. B., Lexington, IIl., writes: I have 
a small screw plate, accompanying which is a table 
giving the sizes of wire corresponding to the num- 
ber by gauge, as follows : 


¢; INCH CORRESPONDS TO NO. 2 WIRE. 
i ee oe ae ce 3 ae 

7 se 

64 1 

1 ‘e 5 ‘ 

be +. / 

5_ és Qe «“é 
82 

i} ee g ee 


I do not find wire to correspond to these sizes. 
Can you tell me the trouble? A.,—Itis possible there 
is a wire gauge that will correspond with the num- 
ber and sizes as quoted by you, but we do not 
know of one. There are a great variety of wire 
gauges, each differing from the others, and their 
use has become a positive nuisance. 


(254) H. F., Brooklyn, N. Y., asks: 1. To 
what temperature can water be heated in a feed 
water heater, the openings through which are 
larger in area than the area of the exhaust pipe? 

{.—The water cannot be heated to a higher tem- 
perature than that of the exhaust steam in the 
heater— practically not to quite so high a tempera- 
ture If there is no pressure above the atmosphere 
in the heater the temperature of the steam will be 
about 212°, and if there is abundance of heating 
surface the feed water may be heated to about 
210°. Evenif the feed water entered the heater at 
a higher temperature than 212° it would be cooled 
by the exhaust steam to about that temperature. 
2. If live steam is used in the heater so as to cause 
back pressure on the engine, can water be heated 
higher than this? A.—If the pressure in the heater 
is increased by any means, as either by admitting 
live steam or by choking the exhaust outlet beyond 
the heater, water may be heated hotter than 212°. 
For instance, if the pressure is increased to say 
10 lbs. gauge pressure in the heater the temperature 


will be correspondingly increased, and water could | 
be heated higher. If live steam were simply allowed 


to pass through the heater without increasing 
the pressure, water could not be heated beyond 
about 212°. 








BUSINESS SPECIALS. 


Transient Advertisements, 50 cis. a line for each in- | 


sertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 


Presses & Dies. Ferracute Mach. Co., Bridgeton,N.J. 
Steel Name Stamps, &c. J B. Roney, Lynn, Mass. 
James W. See, Consulting Engineer, Hamilton, O. 
A. Wilkinson, expert steam engineer, Manayunk, 

Philadelphia, Pa. 

Chas. T. Porter, Mechanical Engineer, Tribune 

Building, (Room 42,) New York City. 


Patents.—Franck D. Johns, Att’y at Law & Solic- 


itor of Patents, 617 Seventh St., Washington, D.C. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


For sale, 25’ lathes of best designs from new pat- 
terns. George A. Ohl & Co., E. Newark, N. J. 

Lyman’s Gear Chart. How to lay out gear teeth. 
Price 50 cents. E. Lyman, C. E., New Haven, Conn. 

Latest and best books on Steam Engineering. 
Send stamp for Catalogue. F. Keppy, Bridgeport,Ct. 

Consulting Engineer and Mechanical expert, C. 
C. Hill, 144 LaSalle street, Chicago, Ill. 

Wood Engraving done in best manner. Designs 
furnished. Edward Sears,48 Beekman St. NewYork 


Foot Power Machinery,for workshop use,sent on 
trial if desired. W.F. & John Barnes, Rockford, III. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., corner Fulton and Dutch streets, New York. 


arrison’s Steam Pamp Works, Brook- 
Steam Pumping Machinery of every de- 
Send for catalogue. 


Guild & G 
lyn, N. Y. 
scription. 
Users’ 
The 
z; 


ine 
F, 


How to reach 40,000 prominent ** Steam 
in the United States. Send for our circular. — 
J. N. Mills Publishing Co., 145 Broadway, N. 


Castings furnished for 18” and 21” swing eng 
lathes. Gearingturned and cut if desired. C 


Batt, Phoenixville, Pa 


Currier & Snyder, Worcester, Mass., manufac- 
turers of improved labor-saving upright drills, 24’ 
and 26’’. A specialty circular and price on appli- 
cation. 


Speed and drill lathes, 10’’x4’, new design. Self- 
clamping rest, first-class material and work. Par- 


ties about to buy will do well to inquire. C. Wing, 
Greenfield, Mass. 

‘Patent Binder” for the AMERICAN MACHINIST 
holds 52 weekly issues in good shape. Sent to any 
address by mail for one dollar. American Machinist 
Publishing Co., 96 Fulton street, New York. 


The Complete Practical Machinist, $2 50; the Pat- 
tern Maker’s Assistant. $2.50; Mechanical Drawing 
Self-taught, $4 00; books for practical machinists. 
Address, Joshua Rose, Box 3,306, New York City. 


Business men furnished stenographers, who are 
machine operators, without charge for my services. 
Shorthand taught by mail. Caligraphs sold; 
special inducements offered; correspondence so- 
licited. W.G. Chaffee, Oswego, N. Y. 


Cheapest, strongest, most simple, compact, 
durable, effective and economical steam pump in 
themarket. See list of prices in this column next 
}issue. Nomachinery. nooil, nospecialcare. Can be 
worked suspended by a chain. Pulsometer Steam 
Pump Co., 83 John street, New York. 


The National Feed-Water Heater—the best and 
| cheapest in the market; warranted to heat water 
|} by exhaust steam up to 206° to 212° Fabrenheit. 
| This heater commends itself to every practical 
man. For description and prices, apply to the 
National Pipe-Bending Company, New Haven, Ct. 


We will pay 25 cents each for copies of the issue 
of January 21, 1882, that are in good condition. 

Those kind enough to forward us copies of the 
above date will please write name and address on 
the wrapper for identification. Am. MACHINIST 
Publishing Company, 96 Fulton Street, N. Y. City. 


Wanted—Correspondence with engine builders, 
boiler makers, and supply dealers in steam goods. 
We manufacture the cheapest Injectors and best 
Steam Jet Pumps in this country, and offer to /ive 
men the most liberal terms ever named. Drop 
postal for particulars to J. B. Sheriff, Son & Co., 68 
Water St., Pittsburg, Pa. 


Chordal’s Letters.—John Wiley & Sons, 15 Astor 
Place, New York, have now ready a new and en 
larged edition, with six additional plates, of Chord- 
al’s Letters, comprising the choicest selections 
from the series of articles entitled ‘* Extracts from 
Chordal’s' Letters,’ which have appeared in the 
columns of the AMERICAN MACHINIST; With a steel 
portrait of the author, and upwards of fifty origi- 
nal illustrations by Chas. J. Taylor. One volume 

2 mo. of nearly 400 pages, cloth, $2.00. Will be 
mailed and prepaid on the receipt of the price. 














Cotton mills are to be built at St. Martinsville, 
Miss , the capital stock being $100,000. 

The Pullman Palace Car Company propose the 
erection of a branch manufactory at San Fran- 
cisco, Cal. 

The Wetherill Steel Casting Company, with a 
capital stock of $500,000, has been chartered at South 
Chester, Pa. 

Shaw & Lambert, formerly of Brockton, are to 
build engine lathes and upright drills at Bridge- 
water, Mass. 





The Hopedale (Mass.) Machine Company have 
| lately made a considerable shipment of cotton ma- 
| chinery to Mexico. 


A stock company with a capital of $100,000 pro- 
| pose to manufacture the Miller printing press at 
Woonsocket, R. I. 


Philadelphia parties have bought the large sewing 
machine factory at Downington, Pa., and 
lit in the manufacture of stoves. 


will use 


A new stove foundry is about to be started in 
Chattanooga, Tenn., with W.W. Baldwin, of Cleve 
land, O., as President. 


| Capital to the extent of $10,000 has been raised 
for the purpose of starting a cotton seed oil mill at 
Elberton, Ga 

It is expected that the Youngstown (Ohio) Car 
Company will soon commence the construction of 
extensive additions to their works 

Smith, Meyers & Schnier, machinists of Cincinnati 
Ohio, propose to increase their capacity by the 
erection of a new building 240x60 feet. 

The Morris County Machine and Iron Company, 
Dover, N.J., have issued a new illustrated catalogue 
of their new high-speed air compressor 

The Harvey Screw and Bolt Company is to erect 
extensive buildings at Lime Rock, Conn., during 
the present year. 

The United States Rolling Stock Company is to 

'erect extensive and durable car shops at the forks 
of the Calumet River in Hyde Park, near Chicago, 
Tl 

The Missouri Malleable Lron Company at St.Louis 
are putting in new furnaces and machinery and 
erecting additional buildings by which their output 
will be more than doubled. 

An effort is being made to have the machine shops 
of the Alabama, Great Southern, the Vicksburgh 
and Meridian and the N.O. and Northern Railroads 
located at Meridian, Miss 


Manning, Maxwell & Moere, 111 Liberty street, 
New York, were awarded the medal for the best 
tube-welding machine at the Chicago Exposition of 
Railway Appliances. This machine was illustrated 
in the AMERICAN Macuinist of June 30. 

U.S. Consul E. G. Van Riper, Moscow, 
and Alexander Schnee, have forrmed a copartner 
ship under the style of E. G. Van Riper & Schnee 
to conduct business at that Russian- 
American commission merchants for import and 
export. 

The Otis Iron and Steel Company of Cleveland 
exhibited at variety of 
products, stee! plates, one of which was 56x626’ 
and another 72x372’’".. These plates, although of 
such immense size, were said to be remarkably true 
to gauge. 

The Keokuk (lowa) Plow Works have begun the 
erection of shops to have a total frontage of 450 
feet. They will consist of a foundry, 40x100 feet ; 
blacksmith and machine shop, 40x100 feet; wood 
and paint shop, 40x120 feet; polishing room, 30x50 
feet ; engine and boiler room, 40x50 feet. 

The Northwestern Steel Wheel Company has 
recently been incorporated, and are to 
erect works at Chicago, Ill. Their purpose is to 
manufacture a newly patented steel wheel for 
agricultural machinery. Their works will consist 
of a machine shop and foundry. 

The St. Louis Age of Steel says the Rohan Bros 
Boiler Manufacturing Company are now working 
170 hands and would take more if they could get 
them. Their works are literally jammed full of 
work, and orders are piling up on their desks faster 
than they can dispose of them. 

The New York, West Shore and Buffalo Railroad 
Company thirty new sets of 
Swift's lubricator cups for their locomotives. One 
engine has had the lubricator for several months, 
and it has given so much satisfaction that they 
wish to prove its merits on a larger scale. 


Russia, 


place as 


Chicago, among a great 


at once 


has just ordered 


The Baltimore (Md.) Manufacturers’ Record says it 
is authorized by several capitalists to say that they 
are prepared to invest money in the manufacture 
in that city of any line of hardware that can be 
made at a profit, the only requisite being that any 
party desiring their co-operation must prove his 
ability to manage the establishment. 

The Safety-Valve Company, 111 
Liberty street, New York, have received an order 
from the Croton Flour Mills, Hecker & Co., recently 
rebuilt, for 4’’ nickel seated pop safety-valves for 
all their boilers. These safety-valves took the medal 
for * best locomotive pop safety-valve") at Chicago. 


Consolidated 


The Chesapeake, Ohio and Southwestern Railroad 
Company has purchased fifty acres of land in 
Paducah, Ky., and will immediately erect thereon 
machine and boiler an engine-house 
with 25stalls, and will, within a year, give employ- 
ment to 2,000 men. The city subscribed $20,000 to 
secure the location of the shops.—Pailway Age. 

The Asheroft Manufacturing Company, Boston 
and New York, received a silver medal at the 
Chicago Exposition for the steam engine 
indicator—the ‘* Tabor,” also for the best locomo- 
tive steam gauge. We are informed that Prof. 
Thurston, of the Stevens Institute of Technology, 
ordered 


shops, and 


best 


a pair of these indicators with a 


complete set of springs for use in expert 


has 
tests. 
John J. Grant, of Grant & Bogert, Flushing, NY. 
returned home July 6 from a 23 days’ trip to the 
West, baving taken orders for five engine lathes, a 
special tube-straightening machine (the latter from 
the Brush Electric Company of Cleveland, O.), one 
very large milling machine, weighing 12 tons, from 
a Western railroad, and a cutting-off lathe, besides 
having a large number of other orders in prospect 
He reports an improved tone 
prospects of a good fall trade. 
The of the Aurora Watch Factory 
which has been a vexed question among certain 


in business, with 
location 


property-owners for some time, has been settled in 
favor of South LaSalle street, on the east side. The 
liberal tactics of Senator Evans won the victory, 
as usual. He offered fourteen lots of the old Norris 
property, and the company has accepted his offer. 
Work upon the main building will begin about the 
Ist of September. It will be 185 feet long, with 
wings 4-stories high and a center part of 6 stories. 
Chicago Journal of Commerce, 

The Industrial World says the Fowler Rolling Mill 
Company, Chicago, have recently doubled their 
capacity for the manufacture of the Fowler spike 
by the placing in of an additional train of rolls, a 
10-horse power engine and boiler and additional 
fu.naces. By some improvements lately made by 
Mr. Fowler he is enabled to carry an old rail from 
the furnace and convert it into finished spikes in 14 
seconds. By this process the usual reheating of the 
iron is obviated. The company have just purchased 
the remainder of the block adjoining their works, 
which will give them the necessary enlargement of 
their plant. 

The Commercial Bulletin says work at the Hamp 





We learn from Mr. Wootten, of the Philadelphia | 


and Reading Railroad, in a personal letter, that 
his company are doing nothing further in the way 
of shop extension this season than adding small 
buildings where they are most urgently required. 

The Curtis Regulator Company writes us: ** The 
Merimac Manufacturing Company have recently 
put in a 5’ Curtis pressure regulator on their steam 
pump. This pump throws a 10’ stream and feeds 
7,000-horse power of boilers.” 


den Watch Works, Springfield, Mass., is pressing 
Orders are down for several months’ work, and the 
400 operatives are working all day, and some of 
them by night, to catch up, while the managers are 
constantly planning improvements and preparing 
to increase their capacity for work. Two new 
boilers have already been put in, and a new engine 
is expected soon. To one end of the new factory 
building is to be added another building of the 
same size, Which will make a factory 240 feet long, 
30 feet wide and 3 stories high, and at the middle 
point will stand a tower 60 feet square and 4 stories 
high. The company expect to double their number 
of employes soon, and to make it 1,200 when their 
factory is completed 
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Machinists’ Supplies and Iron. 


New York, July 12, 1883. 

The general supply business has not mate rially 
changed during the week, although in some 
stances there is evidence of improvement. 
not to be expected that there will be much change 
during the hot months. Manufacturers are fairly 
busy for the time of year, and manufacturers and 
dealers are hopeful of a reasonably good fall 
trade 

Cooke & Co , 22Cortlandt street, 
issued a new illustrated catalogue 
also a price-list of 188 pages 

The Holmes Gear Works, Gardiner, Me., have 
published an enlarged edition of their pattern list, 
which embraces a very complete list of gear whee Is 
and mill supplies, as well as several useful tables 
for engineers and millwrights. 

In iron the price for American pig rules firm at 
the recent advance. The supply in the hands of 
users is small, which necessitates buying for sum- 
mer use, at the same time it does not seem to be 
anticipated that prices will rule bigher, nor on the 
other hand a decline is not thought probable. The 
result is that while buyers are not inclined to place | 
large orders, they are buying with rather more free- 
dom than a few weeks ago. 

We quote No.1 X Foundry (standard drand) at $22 
to $22 50, with choice lots at $23. There is but little 
demand for No 2X Foundry, and as a consequence 
prices are comparatively lower than for No. 1, 
quotations being from $19 to $20. In Scotch Pig 
limited sales wre made of Coltness, $23.50 to $24: 
Glengarnock, $2250 to $238; Gartsherrie, $24 and 
Eglinton, $21 to $21.50. 

fecent advances in freight are having atendency 
to slightly advance the price for future delivery of 
Scotch brands. 

The demand for steel rails is quiet, with sales in 
small lots at mills for $37.50 to $38. There is no 
business in old rails, asking prices being higher 
than will be conceded by buyers. 

Spelter is in moderate demand, with prices for 
refined at 8c. to 838¢c; Silesian at 5c, to 54gc. Tin 
for jobbing lots—Banea, 22c.; Straits and Malacca, 
2114c. to 213gce. Antimony—Hallett’s, 94c.; Cook- 
son's, 1014c.. with moderate demand. 

In copper, Lake is selling at 15¥gc. to 154c.; 
brands, l4c. to 144%4c. Lead, 4.35c. to 4.40c. 


—=—W ANTE D—= 


* Situation and Heln”’ Advertisements, 30 cents for | 
each seven words (one line) each insertion. Copy 
should be sent to reach us not tater than Thursday 
morning for the ensuing week's issue 


BRASS WORKING MACHINERY. 


12 in. & 16 it. Monitors 


Valve Milling Mach’s 


Double Key 
Lathes, 
Speed Lathes 
Slide Rests 
Revolving 
Chucks for 
Glote Valvos, 
Two -Jave 
Chucks, 

“ $mall Tools 
and 


New York, have 
of 460 pages, 


Fixtures, 


WARNER & SWASEY, Cleveland, 0. 
Wwinte x Go, “s 


Machinery and Supplies, 
22 CORTLANDT ST., NEW YORK. 


AGENTS FOR 


The Waters 
Perfect Governor, 


Having Adjustable 
Speed, Automatic 
Safety Stop, Sawyer’s 
Lever, and Solid Com- 
position Valves and 
Seats. Also 


SUPPLIES 


For Machinists, Rail- 
ways, Mills, Mines, &c. 





other 


Please send for cir- 
cular and state that you 
saw the advertisement 
in this paper. 








Tool Maker—A good workman can find | 
Joel Hayden Brass Com- 


Wanted, 
permanent employment. 

- pany, Lorain, O 
g00d | 


Wanted—First-class pattern maker; to a_gooc 
man steady work and good pay. Write B. W. 
Payne & Sons, Corning, N. Y 


Wanted—situation by a first-class practical “iron | 
foundry foreman. fas large experience in all | 
kinds of machinery, and the general Management 
of men. References. Address, A. R., 735 River st., 
Dayton, Ohio. 


Wanted—By an old and well-established machine 
shop in Southern Pennsylvania a first-class mechan- 
ical engineer and draughtsman who has had long 
practical experience in designing and building 
automatie cut-off engines, steam boilers and port- 
able engines of various kinds, also othe r machinery; 
must be a good designer generally, and furnish the 
best of references both as to character and 
efficiency. Address Box 9, care Am. MACHINIST, 96 
Fulton street, New York. 


ALN i wut lil 


Bradley § Cushioned H Hammer 
Stands to-day WITHOUT AN EQUAL. 
OVER 800 IN USE. 


BRADLEY & CO., Syracuse, N. Y. 
ESTABLISHED IN 1832, 








Wanted A No. 2 second-hand Root Blower. 


Tozer & Dial, Columbia, S. C. THE 


py American Doll Chuck 


a prady heapest 3-parallel 
Jaw Chuck. Price, $4. 
Sold by all Tool Dealers. 
BREEMER ‘BROS., 440 North 12th Street, Philadelphia. Pa. 


NEW FOOT 


LATHE. 


Swing 8 x l8inches, with improved 
foot power, Tool Carriage, Slide 
Rest, etc., S30. Power Bench 
Lathes, w ith or without a Rest, 

Send for Circular, 


Narragansell Machine Co., 


Butler Exchange, Providence, R.I. 


MECHANICAL DRAWING. 


‘The need for machinists and other shopmen to 
know something about making mechanical draw 
ings is becoming more widely recognized every 
year,” etc., ete. —Am. Macuinist, March 31, 1883. 


| To obtain this knowledge, either wholly or mostiy 
; by self-enstruction, get 
4 | I. WARREN’S DRAFTING INSTRUMENTS AND 
OPERATIONS, #1.25, which will give thorough 
Lard, Sperm, Whale and the acquaintance with drawing instruments and 
4é 
UNICORN,’’ 


materials. 
| . WARREN'S 
Brands of all gravities, suitable for all grades of 
work; light, heavy, slow and high speed. 


fine interchangeable machinery to 
and power lathes; slide rests, &c. | 
Edwd O.Chase, Newark, N.d. 


Light and 
order. Foot 
Catalogue for stamp. 


Wood patterns for foundry and machine shop 
crane ; cost $1.000 to $1,200; will exchange for sec 
ond-hand screw-cutting engine lathe 6 or 8 fet 
bed. Address Garbutt Foundry, Garbutt, N. Y. 


Wanted —An iron and brass moulder as partner, 
with #5.000, to start a foundry with my machine 
shop in Galveston, Tex.; have been in business 20 
years; the present is a very good prospect. For 
further particulars write to Jesse Astall,Galveston, 
Tex. 





Wanted-- Young men wishing to learn the 
machinists’ trades or to take a special or full course 
in machine work, pattern making, tool forging, tool 
making and tempering and mechanical drawing. 
Address or callon School of Mechanical Instruction, 
No. 195 Front st., Worcester, Mass. | 


JOSIAH MACY’S SONS, 


189 & 191 Front Street, New York, 


MANUFACTURERS OP 








ELEMENTARY PROJECTION 
DRAWING, $1.50, for elementary practice ip 
plan, elevation, and section drawing to scale 
from measurements 
WARREN’S MACHINE CONSTRUCTION ANI 
DRAWING, 2 Vols., Text 
advanced practice, principles of gearing, etc 
These works (see also volume of the AMERICAN 
Macuinist for 1882) should enable any one to be 
come a good practical draftsman. 
For full circulars, ete., 


John Wiley & Sons, 


REMOVAL. 
GEO. F. BLAKE MANUF'G CO. 


HAVE REMOVED TO THEIR NEW QUARTERS, 
95 & 97 LIBERTY STREET, N. Y. 


Samples Submitted Free. ESTABLISHED 1822. | III 





A.F.CUSHMAN 


*, Independe ont, 4Jaw 
MANUF ACTURER OF 


mn Universal Ge eare d 

Brass Finishers’ 2- 

from 4 in, to 9 in,, Chucks 

fo 7  ‘Cutting-< off Lathes, Serew 

Machines, and Amateur Lathes. 
Centering and Drili Chuck 


apply to 


HARTFORD PONN.U.S.A. SEND FOR CATALOGUE, 15 Astor Place, WN, 








and Plates, $7.3), for 


vy 


The Deane Steam Pump Co. 


ELOLTI YORE, MASS. 


226 & 228 Lake St. 
CHICAGO. 


MANUFACTURE 


s STM Pomrtnc MCacatveny 


For Every Possible Duty. 
STONE COMPANY, 


Patentees and ©) Manufacturers 


OF THE 


UNION EMERY WHEEL. 


EMERY, EMERY WHEEL MACHINERY AND TOOLS A SPECIALTY. 
Automatic Knife Grinding Machines, Wood Polishing Wheels, Grinders’ and Polishers’ pe ag 
Catalogues on application. 38 AND 40 HAWLEY STREET, BOSTON, MasS 


Send for new 


Illustrated 


620 & 622 N. Main St 
ST. LOUIS. 


92 & 94 Liberty St. | 54 Oliver St. | 49 07. 7th St. 
NEW YORE. ‘| BOSTON. | PHIL 


Catalogue. 


INDEPENDENT £35) 


CONDENSING APPARATUS © 


a SPECIALTY. 


UNION 








THES 


M. T. Davidson Improved Steam Pump, 


MANUFACTURED BY 


DAVIDSON STEAM PUMP CO.., 


OFFICE AND WORKS, 
M 4/ to 47 KEAP ST., BROOKLYN, N.Y. 


Warranted the Best Pump made for all situations. 
KELLY & LUDWIG, AcEnrs, 
49 and 51 North Seventh Street, Philadelphia 





FOR SALE CHEAPR, 
A 12x36 ATLAS CORLISS ENGINE, in excellent order ; satisfac- 
tory reasons given why it was displaced by one of ours, 


CUMMER ENGINE cn. , Cor. Lake & Kirt land Sts. 


CLEVELAND, OHIO 


THE HERCULES TURBINE 


Gives more power for the same size, 
also better average results from full 
to one-half gate than any other water 
wheel ever made. It is moderate in 
cost, Compact in form, and not liable 


to get out of order. 
—BUILT BY— 


THE HOLYOKE MACHINE CO. 


SHOPS 
Holyoke and saresttat: Mass. 


SHAPING MACHINES. 


6 in. and 8 in. Hand and Power, 
SEND FOR CIRCULAR, 


BOYNTON & PLUMMER, Worcester, Mass. 





Send for Catalogue, Circulars 
to either of the above places. 


and Price List 





Is the Standard of Peale 


AT HOME AND ABROAD. 
THEA. S.CAMERON 


Steam Pump Works, 
Foot of East 29d St., NEW YORK. 





BETTS MACHINE CO. 


WILMINGTON, DEl.., 


MAKERS OF HEAVY 


Machine Tools 


For Railroads and Car Works, 
Bridge Builders & Machinists. 





standard Gauges & Measuring | 
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Instruments. 
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NIGHOLSON FILE CoO., 


SOLE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


‘*Nicholson File Co’ s”? Files and Rasps, “ Double Ender” Saw Files, ‘* Slim’ Saw Files, 
‘‘Bacer”? Horse Rasps, Handled Rifflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steel: 


Manufactory and Offices at PROVIDENCE, R. f.- U. s. A. 








TESTIMONIAL ON “THE MERITS OF THE 


PATENT NICKEL-SEATED “POP” SAFETY VALVE, 





THE BABCOCK & WILC OX. CO... No. 80 Cortlandt St. 
NEW YORK AND GLASUOW. 
NEW YORK, April 6th, 1583. 
THE CONSOLIDATED SAFETY VALVE CO., 111 Liberty St., N. Y 


Gentlemen ¢ 

Our experience in Safety Valves has been a varied one, extending over 
15 years, during, which time we have tried nearly every valve placed on 
the market just long enough to become thoroughly disgusted with the 
working of each and every oneof them. We learne d_all their faults and 
what to avoid. With this experience in our favor, we have designed quite 
a number of valves, which we hoped would overcome the difficulties we 
had m=t, but since trying the Consolidated Safety Valve Co.’s NICKEL- 
SEATED “POP” SAFETY ALVE, we have come to the conelusion 

*that we can make more money roclting boilers than we ean in designing 
safety valves. 

In 1882, we bought over 300 of your 3, 34%” and 4-inch valves and still have 
the first complaint to makein regard to them, and though costing us nearly one 
hundred per cent. more than the best compe ting valve, we consider it money 
well spent to adopt it for use o7 all our work. Expecting soon to send you 
further orders, we are, very truly yours, 


THE BABCOCK & WILCOX CO. 
NAT. W. PRATT, TREas. 











THE “MONITOR.” 


FRIEDMANN’S 
Patent Ejectors, 
WATER ELEVATORS, 


Pat, Oilers & Lubricators, &, 
NATHAN & DREYFUS, 


Patentees and Manufacturers, 

















92 and 94 Liberty Street 
A NY unt & NOX- Ling INJECTOR, NEW YORK. 
BEST Se. IN THE Send for Illustrated Catalogue. 
REVOLVING HEAD SCREW MACHINES auromiTio wire rKen, | 
Of Extra Strength and Power, of a Superior Design and Finish. 

WICACO SCREW & MACHINE WORKS, 712 Cherry St., Philadelphia, Penn. 
PHILADELPHIA, | 

WM. B. BEMENT & SON, MANUFACTURERS OF ' 

®) Metal Working 


MACHINE TOOLS 


of all descriptions, and of a great 
number of sizes ; including also, 


STEAM HAMMERS, 
STEAM & HYDRAULIC RIVETERS, 







CRANES, 
Panches & Shears, 
Bending Rolls, 
Plate Planers, &¢. 


IRON COMPANY, 


AFROW, ©. 


Superior to any shafting in market for the following reasons, viz.: 
1st.—It is perfectly straight and round. 2 ; can be rolled ac- 
curately to any desired gauge. 38d.—It has the beautiful blue finish 
of Russia Sheet Iron, rende ring it less liable to rust or tarnish than 
shafting of the ordinar y finish. 4th.—It will NOT SPRING or WARP 
IN KEY SEATING like most of the other manufactured shafting 
sold in the market, and, as a consequence, is admirably adapted for 
LINE AND COUNTER SHAFTING. 5th.—The surface is composed 
of MAGNETIC OXIDE OF IRON, forming a superior journal or 

bearing surface. 6th —It is made of superior stock. 
Sizes made from 7% to 3% inches, advancing by sixteenths. Price 
lists, with references and other information, furnished on applica- 














PATENT 
HOT 
POLISHED 
SHAFTI N G, AKRON IRON CO., Akron, O., Sole Manuf’rs, 


OrE. P. BULLARD, 14 Dey Street, New York, General Eastern Agent. 


IMPROVED HOISTING ENGINES 


Manufactured by the 
LIDGERWOOD ME’G CoO. 
Offices and Salesrooms: 96 Liberty Street, New York. 


Gc. S. WORMER & SONS, Agents; 
Chicago, St. Louis, Detroit. 

Specially adapted for Railroad and Contractors’ 
uses, Pile-driv- 
ing, Bridge and 
Dock Building, 
Excavating, &c. 
Single ordouble 
cylinders with 
single or double 
improved fric- 
Ption drums 
P with or without 
soilers 
































ALL SIZES. 









For Conveying Water and Liquids. | { 





Cc. W. LE COUNT, South Norwalk, 


This dogia very heavy, } 4 
and is warranted not 


e 
le 


CENTRE 

















to break with any work a m7 
No.1 3-81n -% .50 @ 
GRINDER FE a 
a SS aba 70 && & 
: ‘4 24! 0 ei © Ped 
For truing hardened . 5 8 80 5 2 
centres and keeping * 6..1 8% ce 8 z 
true, without remov- ee oss, am 
ing from lathe, or 013-8 ° 110 2° 2 o 
drawing temper. 10..1 2-2 ° lo 28 § 
Simple, quickly ad- _AL..b 3-4 13 FS oe x 
justed to any lathe, ae+ee -1 
¢ : seaeaah “13..2 1-4 1 ~ FS 
and does its work $14..91-2° ae 
perfectly. ‘15..3 1 > 
Price complete, with Ke -{: As =p s < 
emery wheel, boxed, #15 “as “4 : 2.9 = — 
Send for circular to “19 o 7.) 
‘ , ! ae et, 19 D. gs, 26.3, = 
Trump Bros. Mach. Co., ims 2 = 
Manufacturers, = 
ee Small set of 8 dogs | a rs 
Wilmington, Del., U.S.A. roms 8-410 Sine. 0.05, ,- 
No. 14..2 1-2in 1.60 ¢ a 
15..3 1.8 g o 
lt 2.00 
NION PRASS AAFG. £0 saliteenscce EE as 
* s ‘1. Qf Set of 12 from | to 4 Fs Go 
STRES error Ra ae aoe - 1.40 inches, $15.(0. Seas 





193 E. OHIO ST., CHICAGO, ILL. 
» 


# NEW S PREPARED 


ROOFINC. 


For steep or flat roofs. Applied by ordinary workmen: 
at one-third the cost of tin. Circulars and samples free, 
Agents Wanted. T. NEW, 38 John Street, Ne Ww w York. 


CUTTING - OFF MACHINES, 


4\6 in, and 2'4 


CENTERING MACIIINES, 


414 in. and 2 in. 


WARREN HASKELL & CO., Boston, Mass. 


Manufacturers of 


ORME’S PATENT 
LOCOMOTIVE 
MARINE 
RELIEF 
| LOCK-UP 
(i! SAFETY VALVES. 


These Valves have. 
J by U. 8S. Government. 


N. Y. Office, 115 Broadway. 


“The Only Perfect’ 
BUFFALO, 

PORTABLE 
FORGES. 


The Lightest, 
Strongest, most 
durable, easiest 
working, and in 
every way 











been approvec 








e Pump. inv aluabl le to every intelligent 

ring, Brazing, Hard and Soft Sol 

Gi ie lame or Hottest Bla 210. Cireu 
J. ‘ELLIOTT SHAW, 1548. Fourth St., Phila 


Superior 10, 12 & 46 in. 


NEED LATHES. 


Built by FAY & SCOTT, 


lars free. 











Tae SRST DEXTER, MAINE. 
Portable Forge Send_ for Description. 
MADE. 


Buffalo Forge Co., 
Buffalo, N. Y. 


W.JOHNS 





5 6 BESTOS: 
eS a> 
63 wa ASBESTOS ROPE PACKING, 
- €3 0 ASBESTOS WICK PACKING; 
i 2 a ASBESTOS FLAT PACKING, 
had < o — © ASBESTOS SHEATHINGS, 
= me = ASBESTOS GASKETS 
= Ee] Oo ASBESTOS BUILDING FELT, 
o z a Made of strictly pure Asbestos. 
| ll — =) 
mos - H. W. JOHNS MIG C0., 
2 tS 87 MAIDEN LANE, NEW YORK, 
fe) mm = Sole Manufacturers of H. W. Johns’ Genuine 
oo ao = = ASBESTOS LIQUID PAINTS, ROOF 
be 2 « PAINTS, ROOFING, STEAM PIPE AND 
(7) mo BOILER COVERINGS, FIREPROOF 
“> => COATINGS, CEMENTS, ’ETC. 
a COQ De scriptive price » lis sts and samples free. 





“OUR SPECIALTY Is) 


conomical Powers 


ors to as Hi. P. 


Of 1,900 in use 


one has Exploded, or can 233 






not 





show a rupture—due ti 


their absolute safety z 


and simplicity. 


ad- 
of 
a perfect system of 


In finish and construction these En 
mirable, and will compare favorably with those 
higher pric e Each is built on 
duplicating parts—a 
tomers, Corre 
mailed to 


SKINNER & WOOD 


ESTABLISHED 1867. 


vines are 


point of convenience to cus- 


pondence solicited, und Catalogues 


iny address, 


Via 


, M'fs., 


ERLE, 





PA. 


WORTHINGTON 
Pumping Znpines 


AND 





BURLAND CES LARS ARTA 


THE BRAYTON PETROLEUM ENGINE Ci. 
50 Federal St. } 
BOSTON, MASS. 









N 
ON 
N = 


“19T10g O} 


“e0uBpue}I¥ Ou 
o[soldxy 
t eourhun o 


"TROD ON 


‘solly ON ‘UW 


“1oZ0Bq ON 
‘90UBINSU] VIJXGON ‘“soysy 


e< “WIBOIS ON 






y 
z 


qsoul[y 


oO 


SAFETY! ECONOMY ! CONVENIENCE! 


Expense Ceases when Engine is Stopped. 


While the cheapest motor in the world for con 
tinuous running, the cost of fuel becomes a mere 


HENRY R. W THINGTON, 


trifle when power is required at intervals only : 0 pry oT 

Re '., ....-Philade ~— Pa ) 145 BROADW AY AND 00 & t nil , NEW YORK. 
G. 8S. WORMER & SONS Detroit, Mich. - 7 : ‘ e 

G. 8. WORMER & SONS... Chicago, Tl] - Agent (0 Kilby St., boston " tN St. Louis 
TT. 8. BOWMAN.,.... ares Se Mo. \ Oy ] ake Sst Chi Ago. Send { Ll NI Calelog ke 
ROBINSON & CARY....... : a a 


St, Paul, Minn, / 


AMERICAN 


MACHIN IsT (Jory 28, 1888 








THE HANCOCK INSPIRATOR 


The Standard for Stationary, Marine, Locomotive 








| AND ALL CLASSES OF BOILERS. 
Over 45,000 in Use. 





| 
Adopted by the Largest Mills and Manufactories, | 





Send for Circulars to 


THE HANCOCK INSPIRATOR CO. 


34 “BEACH STREET, BOSTON. 


MACHINERY Wit MACHINE MOULDED: 


Spur and Bevel 
compression orswaging COLD. Ma- | i 


b 
chines manufactured ander patents owned. | (; K A R ‘ii 


by Miller, Metcalf & Parkin, Pittsburgh, | 
Fulley Castings, &o, 








TOR REDUCING 
AND POINTING 


S. W. GOODYEAR, 
WATERBURY, CONN, 


THE 


GARDNER 


Pa. For machines or information, address | Sw 





Special Inducements | 
to the Trade. 


List mailed on application. 
COMPENSATION 
POOLE & = T, 


GOVERNOR —__s1e2more. 
OVER 27,000 IN USE CLEM & MORSE. 


ae aes p)ELSTANRS 





an 
ae 


ee 


| Jos. S. Le 


| of the Harrison Boiler, and in re ply would say that we first put in two of 50 H. 


iit HEADQUARTERS 


HARRISON SAFETY BOILERS 


BROWN & SHARPE M’F’C CO., 
MANUFACTURERS OF MACHINERY AND TUOLS. 
PROVIDENCE, R.I., March 9th, 


fen of 


OVERING WHARTON, Esq 1883° 
P roprietor Harrison i Soller Works, Philade Iphia. 

—Weare in receipt of your favor of the 2d inst., desiring our experience with and opinion 
P. each in 1872, which 
have been in use since that time. In 1880 we added one of same size, and in 1881 three more. “making 
six in all. The whole cost for repairs has been $225, most of which resulted from an experiment we 


tried in loosening scale which deposited from impure water used. We consider these boilers to be eco- 


Dear Sir 


| nomical, safe and in every way desirable where good water is used and proper care taken of them. 


ion has always been a great satisfaction to us. 
Yours truly, BROWN & SHARPE M’F’G CO., 
L. SHARPE, Treas. 
Descriptive catalogues, drawings and estimates promptly furnished. 


HARRISON SAFETY BOILER WORKS, (Germantown Junction, Philadelphia, Pa, 


HEE TWIST DRILL C0. 


Their safety from explos 





FOR 
THE 


JAMES D. FOOT. 101 CHAMBERS ST., NEW YORK: 


rh WAKENE LOE 


| Send for Catalogue. 








=z 


UPRIGHT DRILL PRESS 


7592 | 
KEY SEATING MACHINE $55%2 
SEND FOR CATALOGUE 


Wap, avis 


NORTH BLOOMFIELD, 
ONT. CO. N.Y. 


IMEI 


for a Press- 
ure Blast, 
Givesadefi- 
nite quan- 
tity of Air 
without ref- 
erence to 
condition of 
Cupola. 
Speed and 
Power Less 
than for any 
other blower 


Will give any required Pressure 
At 50 to 100 Revolutions per minute. 
Send for Prices of BLOWERS and CUPOLAS. 


SMITH & SAYRE MAN’F'’G Co., 
245 BROADWAY, NEW YORK. 














THE 





Conve ane nee. "arabiity. 1 Work: 
The Gardner Governor Co.,. “8 HINGIEY 
| Hydraulic, Steam, Belt, 


mansbip, and Design. 
ae ILL. 
and Hand Power, 


With most approved Safety | 
Devices such as 


AUTOMATIC HATCH DOORS, 
PNEUMATIC SAFETY CLUTCH, &, 


ALBRO-HINDLEY 
' SCREW CEARINC. 


41] & 413 CHERRY ST., Phila. 


eel i! A Branch Office, 108 Liberty St. N.Y. | 
’ ORICINAL 

















Steum Gauge Co. 


Bus. Estab. in 1851. 
Incorporated in 1854 





Planes 16 inches | 
high and wide, and | 

has 12 inch stroke. 

It Bes, pow ee. | 
cross and angular | 
down feed as shown | 
in cut, or cross feed 
only, if desired. 

Also, quick return | 
motion and screw | 
running whole | 
length under bed. 

It is self-oiling in 
its ways. 


R. A. BELDEN 
& CO. 


Danbury, Conn. 


ts i 


Sole Manufacturers of the 


IMPROVED ae 





i INDICATOR 


' a: PLANIMETER AND PANTOGRAPH. 


. ’ 86 Chardon Street, Boston, Mass. 


Send for New Illustrated Price List and name this pape: 
J.C. BLAISDELL, Pres. 
V RURT PHILLIPS, Treas. H. K. MOORE. Sup’ 


it La» = Sanne a i 
4 H. pel t 
ee 


an 


BS 
a: 


be) PETLAND &Co. aw Hearne As 


FRICTION on ae EERE 


Mass. 
LATHE 


JAS. HUNTER & SON, North Adams. 


wt Horton Chucks Wit STCOTT'S 


UNLESS OUR TRADE MARK 


“The Horton Lathe Chuck, 


Iz Stamped Plainly gy» on their Face. 


Send for Illustrated 427% Catalogue. 








THE E. HORTON & SON. CO., 


Canal St., Windsor Locks, Ct., U.S. A. 82 Walnut St., Oneida, N. Y 


& DRILL 


ONEIDA STEAM ENGINE & FOUNDRY 60. 


HAMMERS. | 
We make over 100 sizes of Punches and Shears, | 
Double and Single, varying from 500 to 86,000 pounds | 
tn weight, and adapted for every variety of work | 
The Double machines are equal to two Single ones 
as each side is worked independently. Also 


ADJUSTABLE HELVE 
CUSHIONED HAMMERS 


Of all sizes, unequalled for efficiency and durability 


The Long & Allstatter Co., 


HAMILTON, OHIO. 


=BOILERS® 


FREE Book Sent To Any Miers Ss 
*By Jas.F. Hotcuniss, 84 Jonn St.NY. 


HARLES MURRAY=< 


y/ ENGRAVER on WOOD 
SSANN’ST.+* New vorr: 


LATHES, 
PLANERS, 
DRILLS, 
SLOTTERS, 
Fite, 
NEW HAVEN MANUFAC’G CO 


New Haven, Conn. 


Mate Nene Drill 


Adapted to rapid work with small 
drills. Its extreme sensitiveness 
prevents clogging and breakage 
of drills. Has a swinging table 
with attachment for center drill- 
ing. Instantly adjustable to dif- 
ferent lengths of work. Over 200 
already in use. Send for circular. 


DWICHT SLATE, 


HARTFORD, CONN, 


“MOORE COUNTY GRIT” 


Corn-Mills and Millstones, 
: ALL SIZES. 
__THE BEST IN THE WORLD 
, FOR TAGE MEAL! 








a | 


-—r 


Z mae CAROLINA MILLSTONE C0. 
Chambersburg, Pa 
» 





‘ (Please Mention this Paper 











F. E. REED, 


Worcester, Mass. 


Ene Lathes F Hand eral 
*? | SLIDE RESTS and PLANER CENTERS. 





COX & PRENTISS, 


24 & 26 West St.. Cleveland. 0 


CLEVELAND TWIST DRILL COMPANY. 


CHUTTE & GOEHRHRING, 


aye DOUBLE TUBE 
INJECTOR, 


= “THE LEADING BOILER FEEDER. 


OPERATED BY ONE HANDLE. 





Manufacturers 


Will Lift Hot Water through Hot Suction Pipe, Guaranteed to Work under all conditions. 


SEND FOR CIRCULAR. OFFICES AND WAREROOMS : 


12th and Thompson Street, Philadelphia. | A. ALLER, 109 Liberty St., New York. 

JARVIS ENGINEERING C©O., 7 Oliver St., Boston. GEORGE A. SMITH, 1419 "Main St., Richmond, Va, 

PORD ENGINER RING CO., 709 Market St., St. Louis. | H. P. GREGORY & Co. , 2 California 'St., San Fran’co 
. E. KENNEDY, 438 Blake St , Denver, Col. PHILIP BUCHNER, 325 Robert St., st. Paul, Minn. 
G.R. LOMBARD & CO, 1026 Fenwick St. ,Augusta,Ga. 
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NEW BEDFORD, 
MASS. 


MORSE TWIST DRILL & MACHINE COMPAN 


Sole Manufacturers of Morse Patent Straight-Lip Increase Twist Drill. 





SOLID AND SHELL BEAMERS, BEACH?S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS, 
Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Mact Center ¢ 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Sampras age _— 
All Tools Exact to Whitworth Standard Gauges. 
GEO. R. STETSON, Sup’t. EDWARD S. TABER Pres’t and Treas. 





A fire-proof non-conductor and deafener. 24 
cents per cubic ft. at wholesale prices. Sample MINERAL WOOL 
and circulars free by mail. ® 





> 


U. S. Minerat Wool Co. 


22 Cortlandt Street, N. Y. 


Fibre Magnified. 








For Boiler Makers’ 


AND 


. s ’ 
Iron Ship Builders 
USE. 
Punches, Flanges of all 
shapes, and Bent Angle 

lrou from either side. 
FIVE SIZES. 
aa pth of je uws from 6” 
» 42 













MADE BY 


HILLES tk JOWES 


Wilmington, Del. 


ROBERT KENT, 


Bm 45 to 49 Jay St. 


BROOKLYN, N. Y. 
Manufacturer of 


Punching, Shear- 
ing and Riveting 
MACHINES, 


Also, Plate Bending Rolls. 








/ ROLLSTONE MACHINE CO, 
45 Water St., Fitchburg, Mass, 


CAUCE LATHES, 
Rollstone Lathe with 
improvements on Way- 
moth Lathes, and Pat- 
= tern-Makers’ Lathes. 


CORNELL UNIVERSITY. 


COURSES IN 
Mechanical Engineering, 
Electrical Engineering 
Civil Engineering, 
and Architecture. 


ENTRANCE EXAMINATIONS BEGIN AT 9 
A. M., JUNE 18 and SEPT. 18, 1883. 


For the University Recister, containing full 
statements regarding requireme nts for admission, | 
courses of study, degrees, honors, expenses, free 
scholarships, etc., and for special information, 

apply to 





ial 





4 





f 
een 5 Rly rior 
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ouR “10-310 RSE 


SPARK-ABRESTING THRASHING ENGINE 


has cut 10,000 feet pine lumberin ten hours. 
Will burn wood six feet long, coal, straw, and corn stalks. 
Send for Price List and Catz slogue, at 


Box 1230. B. W. PAYNE & SONS, Corning, N. Y. 














Yonkers, N.Y. 


Manufacturers of 
Pipe Cutting, 
THREADING 

Steam and Gas Fitters’ Hand Tools, — 
Send for Circular. Tapping Machines, 
THE PATENT WHEEL PIPE-CUTTER shown in the cut combines 


simplicity with strength and lightness. Easily adapted to various sizes of pipe. Rolling 
instead of sliding motion. No loose — to become detached and mislaid. All wearing 
surfaces are of tool steel, hardened. Less friction of parts than any other pipe-cutter made. 


THE ALLIGATOR WRENCH, 


Teeth cut diagonally. Grips Round 
Iron or Pipe. 


D. ‘SAUNDERS’ SONS 









9 


Patented 
August 31, 1875. 





For STEEP and FLAT ROOFS of all kinds; | 
can be applied by ordinary workmen at ONE} 
THIRD the cost of TIN. Send for a sample | 
and our circular which gives full directions how 
to apply your own roof; also how to repair leaky | 
roofs of all kinds. Address, | 


AMERICAN SAW CoO., 


Trenton, N. J. 


W. H. STEWART, 
74 Cortlandt St., New York. | 








THE BARAGWANATH STEAM 


New JACKET FEED WATER 
Manufactured oe the 
Universal Pacific Boiler Works 
OF CHICAGO. 
Milling | Best Feed Water Heater 
, IN THE WORLD. 
Machine. Delivers Feed Water several 
degrees above boiling point. 
——e REDUCIS BACK PRESSURE 
ON ENGINE. 
Correspond- Prevents and removes Scale 
and incrustation from Boilers. 
~ encesdlicited. | SAVES FUEL, 





Increases the steaming capa- 
city of boilers, and saves 
boiler repairs. 


BENJ. F. KELLEY, 
91 Liberty 8t., New York. 


Gen. Eastern Agent. 


MANUFACTURED BY 


C. E. LIPE, Syracuse, N. Y. 








JOSEPH B. MATTHEWS, 
AUTOMATIC ENGINES, BALTIMORE, MARYLAND. 





HOLROYD & CO., Waterford, N. Y. 
Manufacturers of STOCKS and DIES. 


THE LOWE PATENT 


Feed Laie Heater & Purifier, 


FOR 
Heating and Purify- 
ing Water for 
Steam Boilers, 









“AAAAP Aes 


So ATT 
stew 4 oo are | 











For MACHINISTS, BLACKSMITHS & GAS FITTERS, 








i, HE PRESIDENT Of CoRNELL UNIVERSITY, Ithaca,N.Y 


HOISTING ENGINES AND ELEVATORS, 


Safe, Durable and Reasonable in Price. 


Friction Clutch Pulleys and Cut-off Couplings. 


We manufacture the “Giant 
Friction Clutch Pulley 
known as the “‘ Captain. nf 
the Best in the orld for 
connecting the gearing of 

callender rolls, hoisti: coal, 
* logs or freight. Our Clutch 
can connect any amount of 
Ly wer, at any speed, without 

slacking the motive power in 
the least, and gives no shock, 
is eang $0 ship and unship, in 
fact, this is the only Clutch 
that can do heavy work satin- 
factorily. 


D. FRISBIE & CO. 
481 North Fifth Street, Philada., Pa. 












12 INCHES SWING! 
4% » BETWEEN CENTR 
GYeNOLLow SPINDLE 





BARNES?’ 


Foot and Steam Power Machinery. 


Patenc Complete 


outfits for Actual Work-shop Business. Lathes for Wood 
or Metal, Circular Saws, Formers, Mortisers, Tenoners, 
etc., etc. Machines on trial if desired. Descriptive C ata- 
logue and Price List free. 


W. F. & JOHN BARNES, 1995 Main &t., ROCKFORD, ILL. 


SWIFT'S AUTOMATIC 


LUBRICATOR 


FOR STEAM ENGINES. 
POSITIVE FEED, 
FLASH ‘‘ SIGHT.” 


NO EXTERNAL OR INTERNAL PIPES, 
NO CLASS TUBES, 


















20 INCH SWING 


ENGINE LATHES. 


F.C. & A. E. ROWLAND, 
New Haven, Conn. 


Mec) 1ETUTTLE®.. 


= WRK ENGR NVERSWO0D 


ARMSTRONC’S 


IMPROVED ADJUSTABLE STOCK AND DIES 
FOR PIPE AND BOLTS, 





ALLEN W. SWIFT, 




















H.B.SMITH MACH.CO. 


925 MARKET ST. 
PHILADELPHIA. 


WRITE FOR ESTIMATES 
Whole Outfits Furnished. 





Tapped to Standard Gauges. 
variations in the size of fittings. 


Aa 
Can be resharpened 
without drawing the pager by simply grinding them. 


justable to all 


Possessing practical ac 


vantages appreciated by all 
mechanics, 


Circulars sent free on applicatien. 


Manufactured by F. ARMSTRONG, Bridgeport, Conn. 


? w Working @& 
' MACHINERY. 











Patented July 12, 1877. 


| 
SPECIAL NOTICE. HAS STRAIGHT 
In press and ready for distribution in Thirty Days. | TUBES, 
A Pocket Manual for Engineers. | SIMPLICITY, 
Edited by JOHN W. HILL, Mechanical Engineer, | RELIABILITY 
Mem. Am. Soc’y of Civil Engineers; Mem. Am. Ass’n R. R. M.M AND 
EDITION, TEN THOUSAND. EFFICIENOY, 


Of which, first 2,000 copies will be furnished postage pre-paid 


at one dollar (¢1 00) each, subsequent copies will be furnished | fe 

po ween pre-paid) at oue dolle ir sat a half (41 50) each At Less ost 
A por ket manual of useful information for Mechanical E ngi 

neers, Steam users and mechanics; containing 224 pages, (sct in Than any other. 

Nonpareil type ‘of carefully selected data, tormula and experi i 

mental investigations, from the latest and mo st approve edsources. Write for prices and 

Printed from electrotype plates, on white No 1 book paper, in further information to 

stiff morocco covers with cardinal edges: size of page, 4 45 x 64 


inches. From press of Robert Clarke & Co., Cincinnati. the manufacturers, 
Published by WILLIAM A. HARRIS, 
Builder of HARRIS-CORLISS STEAM ENGINES, 
PROVIDENCE, 8.1. 


To whom all Subscriptions for copies should be sent. 


_Lowe & Watson, 
BRIDGEPORT, CONN. 





BIRKENHEAD’S 
New Single Head Lathes. 


Hollow Spindle, Improved Stop Motion, 14 inch 
= A naa Swing 4to 8 feet beds. Also, 5 foot Hand Lathes, 
I a and Engine Lathes with screws and back gears, or 
Se back geared lathes without screw. Send force ircular. 

Hl ———— JOHN BIRKENHEAD, 


MANSFIELD, MASS., U.S.A. 














OR LOOSE JOINTS. | 


Elmira, N. Y. | 


The Woodbridge Patent 


LATHE & PLANER TOOL. 


RIGHT AND LEFT HAND CUT. 


Four Cutters with each Tool and every Tool 
Warranted. Send for tools, or for circular, to 


fer PRATT & CANDEE, Hartford, Conn. 
STEAM AND DROP PILE DRIVERS. 


Skinner’s Patent Steam Pile Hammer, automatic; very effective ; 
improvements, 














NO FORCING, 








;simple and durable, with recent 


VULCAN IRON WORKS, CHICACO, ILLINOIS. 


Calloway Boiler. 


~ Econom my in Fuel—Low Cost of Maintenance— 
Dry Steam without Superheating. 








a 
Safety 






Corresponde~'ce solic ited. Address, 


=a Edgemoor Iro Co. , Wilmington Dal. 
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nie SELLERS & 60. PORTER-ALLEN HIGH SPEED ENGINE, 


430 WASHINGTON AVE 
iigee ig th * PA. THE SOUTHWARK PHILADELPHIA 

















OUN 
P DRY & The Sprinefield Iron Co., spnrg 


aie MACHINE C0., = field, lil, and The Otis Steel 

i ye ' \\ Works, Cleve ‘land, Ohie.,each re- 

a j Sole Manufacturers. i het i ae \ cently ordered their THIRD Por- 
fi ey MITA ter-Allen Engine. The Cam. 


- ‘ bria_ Tron Co., Johnstown, 
EB —n . 3 > ave “ > 
Shafts, Couplings, Hangers, Pulleys, Mill Gearing, ete. sathes, | i i = a) — ee full - past gear their FIC 


Planers, Drills, Shapers, Bult Cutters, Twedell’s iiyde iulic | 1q | | Porter Allen Engine, being 
Riveters, ete. Railway Turntables and Pivot Bridges, Gifford f j= ie he first. ‘Satie. 
Injectors, Seller's Improvements. New Patterns. Simple. Effective. ? 16] rasocren. : =] 0 Ailen plant put in these 

f . 3 <<. Wy works, six yearsago, for roll- 
ing mill purposes, with same 


NEW YORK OFFICE, No. 79 LIBERTY STREET. Ai i} : MeN ETT Pee ers and engines rela- 


NEWARK, , a = == Y Seibel oe clea a 
tar ae gh ees ea MINT TED TRL 











the Works. 
H Bae ES Thick Metals’ use the ae 

] y K x ed. ) » te zy 
Improved Corliss | (sj us 1 [u-alemnag eon i a og 

% == ‘\ SUMMER STREET, BOSTON, MASS., Agents for 
OrpAM ENGINES % S\ = Cage’s Self-Tightening Drill Chuck. 

5 Se S. A. SMITH, Agent for the West, 154 LAKE ST., CHICACO, ILLS, 
Th Full Variety. Holds from Oto Wand Oto %. 
Sizes varying from 30 to 2000 H, P, No Key or Wrench required. _ 
Fo nappa ad Vertical, Direct 

cting or Beam, Condens 

oacCoumsisien te Constant a Turret and Speed Lathes THE HENDEY MACHINE CO. 


Send for Cireular. bath agehientaradd CONN 
, + 











—— = : —AND— 
p ECKS PAT. DROP PRESS | > ‘mont Drill Chuck cian i: sein > 4 ft. x 16 in., 5 ft. x 20 in,, 6 ft. x 
| PLAST FORCE SIE. mists | GEORGE GAGE, WATERFORD, N. ¥. 24 i e 6 a: -. ~ : _ ap in. 
- LR. - an » an 2 ft. x 30 in. 
STEEL & RO N DROP FORGINGS urar's.,hnkin, ux | OSS Fluid Pressure Reducer, Planers. 
rop Dies and Special Machinery. vs esa ga OR aon - os : . . 
Ripap hres & PECK,NEW HAVEN LA ee, =< \ Steam, Water, ae 9 5 ft. x 12 in., 6 ft. x 12 in., 6 ft. x 














15 in. and 8 ft. x 15 in. Hollow 


ey UPRIGHT ‘iu: Spindle, aie ee ft 2 Vir - a* = - g Air and Gas. alg 4 + Spindle Hand Lathes. 


Quick Return. | es 3 tie , Lets iM) geen yo Ly s * AMATEURS’ HAND PLANERS, SHAPER AND 


Lif Drills to center “DRILLS Prime J \ eS | & a sired extent. ser PLANER CENTERS, SLIDE RESTS, &c. 
11 inches, a Lb” A aa nT ROSS ARSE 


Discs.) eee | | | p Le Gy UPRIGHT DRILL) 


(AGENTS.,) TEAM PUMPS, AIR COMPRESSOR i, ws 
s. am 6 . 
189 W. Pearl St., Cincinnati, 0. | Ss Friction Hoisting Engines, Vacuum Pumps oe 652 RIVER ST. i 16 to 60 Inches Swing. 
and Condensers, General Machine sry, Steam En- TROY, N. Y. ; ti 
— Cc apecty = ey: cylinders 110 in. diameter pil HY) 
and turn Fly Wheels of 24 feet. Trek Yrrl } CURTIS i | 
The Norwalk Iron Works Co., : - Res BORING 


Se eS ING 

















Is guaranteed to be 4 zy ‘ j 
TOOLS for Machinists, Amateurs, Jewellers, Mod 1. A perfect insurance / MANUFACTURED BY P To Swing, 48, 66 & 84 in, 
Makers, Blacksmiths, Carpe enters, Coachmakers, = against the cuttting of Ig, 40, 


Send 20 cts. for new Metal Worker's Ci — 800 Pages, | E Me ge vitnder Curtis Regulator Co. = 


TALLMAN & McFADDEN, Philadelphi ‘ of the engine. 
- ers at adelphia, Pa, 4 ; 2. It will pay for itself ; t 
pn, PAF Sagem an 51 BEVERLY ST., = == H. BICKFORD, 
of © il coal, ene packing 3 eS - 
3. 1+ willinsure more S “a ~~ " X 
eed ... the revolutions - : LA Boston, Mass : Cincinnati, Ohio. 
’ : theengine, say sae s 
to 2 strokes per minute > — Aarwctme ° 
thus increasing the power of the engine. Manufactured by ‘ tA - = ae oe i. k 
HOLLAND & THOMPSON, 217 River St., Troy, N. Y. 9 Liberty St., New York. 
S 925 Market St., Phila., P: 
80 Market St., Chicago, Ill. 
Cor. Holliday and Saratoge 
Streets, Baltimore. 











Machinis's, Engineers, Model Waters 


and all c Bes of Mechanics can find 
TOOLS to suit them at 


184 to 188 WASHINGTON STREET, 
BOSTON, MASS. 


A. J. WILKINSON & CO. 


CATALOGUES FREE. 


A.M. POWELL&CO,, 


Worcester, Mass., 
reer oF 


rin Working Machinery, 


ENGINE LATHES 


16 ineh to 80 inch Swing. 





KFUOR A 4 = 
COMBINED P, BLAISDELL & C0., 
Manufacturers of 


-Punchand Shears = Machinists’ Tools, 


. utiful design, of great strength | “ ne 
—— ity, ona thoroughly reli- WORCESTER, MASS. 


mh ad able, address 


Lambertville Iron Works, 
LAMBERTVILLE, N. J. 


Send for circular to 


EAGLE ANVIL WORKS, 





VOLNEY W. MASON & CO. 
|Friction Pulleys, Clutches and Elevator § 
PROVIDENCE, R. I. 


ECLIPSE "scccs' ENGINES 


Stationary 
Engines. 


Tron and Stee? 


chico, TAYLOR MFG. CO. any ie % Boilers. 
(Please Mention this Paper.) Chambersburg, Pa. : Portable Cir- 
cular Saw 


mOARASTER MACHINE SCREWCO 9 (Ue jed= BB iti 


Threshers & 











TRENTON, N. J. 


Five smaller sizes, at $7 to $27. The only Par- 








Largest size has 8 inch Jaw—opening 10 inches, witn 26 


inch Lever. 
allel Vise that will stand heavy work. 


Separators, 


PLANERS Fisher Double Core Leg Vise, t ; V \F rE Toh . WN iI Send Va pring ope i you saw this, 


To Plane 22 to 32 inches Square. 


, WARRANTED . 
Chucking Lathes, Pulley Lathes, &c, | gtosnoen Grip than any other Vise. Tr U LIBERTY SF NEW YORK FRICK & CO. 


Perr Write for Prices : sscriptive Cire | 
per" Write for Prices and Descriptive Circular. ALWAYS PARALLEL AND CANNOT BE BROREN. | STANDARD MACHINE SCREWS. Waynesboro, Franklin Co., Pa. 


- rar aw 6é ” 

scat ta axe REDGES on, ff seers rE FORBES fy (UTI OTTO” GAS ENGINE. 

fuarantecc oO excavate of per cent. more materia — eae . = Zl 

from hard bottom than any other machine. F f 4 ; OVER 8000 ; ; 
EXCAVATOR — Le] sa BY ag ‘eed woe Bridgeport, Conn. 

has a capacity of 4 cubic yards per minute in gravel. i . y ‘ SRE . 

Hlas proved very efficient and desirable in the ee (iw : , } Halil ; 

hardest hard-pan. Derrick lifts 8 tons. Circulars ‘ = ~ i / eS 4d Bh . Ni i‘ FORBES’ 


furnished. 
PATENT 


Die Stocks 


For threading and 
cutting off pipe 
without the aid of 

vise. Only 


OSGOOD & ‘MACNAUGHTON, a ae a one man "Manufactured by 
ALBANY, N, ¥., Patentees, es ' > FoqEsre SCHLEICHER, SCHUMM & CO., 


“ to thread P 
Successors to RALPH R. OSGOOD, Troy, N. Y. ies ee we Gin. pipe “Se and Walnut Streets, Philadelphia 




















Manufacturers of 
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THE HARTFORD AUTOMATIC CUT-OFF ENGINE. | 






Built for Heavy and 
Continuous Work,and 
adapted to any re- 
quired speed 


Close regulation and best | 
—— Economy of | 
ue 


plication. 
THE 


HARTFORD 
ENGINEERING 
COMPANY, 


HARTFORD,CONN. 
New York Office, 





The BUCKEYE AU IWAN CULT 


(| PROMPTLY 
i EXECUTED. 


Trade circulars and prac- 
tical treatise on Steam En- 
gineering free by mail. 










These Engines are carefully constructed for heavy and continuous duty, at medium or high rotative 





speeds. Highest attainable economy in consumption of steam, and superior regulation guaranteed. 
Address, BUCKEYE ENGINE CO., Salem. Ohio. 
rs SCHUTTE & GOEHRING, Manufacturers. 


Lj 


(Be. Always reliable. 
Maye 
Will lift water without any pump. 
fall or more. 


Requires no hot well, no elevated tail pipe, or tank 
OFFICES AND WAREROOMS: 
h® 12th & Thompson Sts. Phila. | A. Aller, 109 Liberty St. N.Y. 


x Fol THE KORTING 
tal EMEA UST-STEAM-eINDUCTION 


CONDENSER. 


Operates equally well when supply flows to condenser from one foot 


Send for circular, 


The most satisfactory results obtained. 


| Jarvis Eng. Co., 7 Oliver St. Boston. 





WwimMe MUNZER, 


Manufacturer of 


IMPROVED 
CORLISS 


W cy [St AV.COr. 30th St 
SY 3 Be New York. 


The Pusey & Jones v0., 


WILMINGTON, Del. 


BUILDERS OF 











STEAM ENGINES, 


Boilers, Tanks, Machinery for Rolling Mills, 
Punches, Shears, Riveters, Angle Iron Cutters, 
Cranes, and heavy Iron Work generally 





Iron Working Machine Toals = 


42 in. x 16ft. and 20ft. 
Ames New. 


Triple Geared Engine Lathe 


36 in. x IS ft. Engine Lathe. Fifield. New. Ames. 

24 in. x 10, 12, 14 and 20 tt. Engine Lathe. New 

24in. x Win. x 12 ft Engine Lathe. Fifield. New. 

20 in. X 8, 10, 12 ind 14 ft. =a! ‘** Ames. New. 

20in. x $ft. Engine Lathe, Fifield. 

20 in. x 10 ft. Lincoln Engine Lathe. Good order. 

17 in. x 8 ft. a sis sf os 

16 in. x 6, 7, 8, 10 and 12 ft.Engine Lathe Bridge sort. 

1131n.x 4ft. Engine Lathe, Rod Feed. P. & W. 
Good order. 

27 in. x 27 in x 6, 7.8 ft. Planers. Ames. New 

26in x Win. x7 ft. Planer, Brettell. New. 

24 in. x 27 in x 6, jand sft. Planer. Ames. New. 

22 in. x 221n.x5ft.Planer. Ames. New. 

I6in. x 16 in. x 12 in, Bridgep rt. New 

12 in. Stroke Crank, Belden. Second-hand. 

Yin. Stroke Shaper Hewes & Phillips. New. 

15in and 24in. Stroke Shaper. Hendey : 

10 x in. Stroke shaper. Gould & Eberhardt. 

42 in. Radial Drill. Box. New. 

16, 20, 22, 26, 30 and3.. Upright Drills. Prentice. New. 

2. 3,4 and 6 Spindle Gang Drill. 2ndband P. & W. 


No. 2 Lincoln Pattern Milling Machine. Ames. New. 


No. 2Screw Machine, wire feed. Secor. New. 

No. 1 Square Arbor Fox Lathe. Am. T. & M. Co. 

No. 2 Cabinet Turret os - 

One 12 in. x 12 in. Vertical Engine. N. Y. 8. 8. Pow. 
Co. Second-hand. 


New York Agent, 
Brown & Sharpe Manufacturing Co. 
Bradley Hammers. 
Write full particulars of what is wanted. 


E. P. BULLARD, 
14 DEY ST.,N. Y. 





' we hoped. 


SHAPING MACHINE. 








ANF ORC 
et. 84 = 


Hewes & Phillips Iron Works, 


NEWARK, NN, J; 
Manufacturers of 


PLANFRS, LATHES, GEAR CUTTERS, SHAPERS, 
SLOTTLERS. Also HYDRAULIC OIL PRESSES 
and VENEER CUTTING MACHINERY, SHAFTING 
and GEARING, 


HEAVY PLANERS A SPECIALTY. 


THE ALLEN 


Patent High Speed Engine, 


Both Condensing and NonsCondonsine. High econ- 
omic duty and fine regulation guaranteed. 


Tubular Boilers & Steam Fittings. 
C. YOUNG & CO., Worcester, Mass, 


Manufacturers of 


ENGINE LATHES, HAND LATHES, 


Foot Power Lathes, Slide Rests, &o, 


Testimonial on Merits of 
GEAR CUTTER. 


Apri! 13th, 








Bri Igeport, Conn., 
E. Goutp & Ernrennmarpt, 
Centlemen: 
After 
Automatic Gear 


1883. 


over three months’ trial of your 
Cutter, It does far 
more than you promised it would. All the 


trouble which we weve to meet, according to 


we say: 


rival makers, we stélZ look for, but dor’t seem | 
| 


to find. We put on gears, cut them, and 
take them off at a cost that is far below what 
We never have any trouble, and 


when we want another gear cutter we will 
come to you for it, Before we bought, we | 


went into automatic cutters with great care, 


' and the fact that we rested on your machine | 
We | 


has always been a satisfaction to us. 
are, gentlemen, Yours truly, 
FORBES & CURTIS, 


Circular and Prac- 
tical Treatise on Steam | 
Engineering sent on ap | 


Rooms 72 and 73, Astor Hous. | 














ROBT. WETHERILL & (0., CHESTER, PA. 
Corliss Engine 


Builders, 


Condensing, Non-condensing, 
and Oompound. 


' HIGHEST EFFICIENCY AND 
GREATEST ECONOMY. 


Boiler Makers. 


Hydraulic Riveting, 











IRON WORKS. 


A. WELCH, 


Manufacturer of 


Patent Automatic 
CUT-OFF 


Meat Tis 


eameanittin 








STRAIGHT LINE AUTOMATIC CUT-OFF TP 


Medium or high speed ; uniform at all ranges of power or A 
pressure ; the fewest pi irts and working joints ; the best material 
corres tly distributed, and unexcelled in workmanship, balance, 
a smooth running. 
For Eastern and Southern States, apply to the 
Straight Line Engine Co., Syracuse, 
the West and South-West, to the 
Mm. C. Bullock Manutacturing Co,, Chicago, Til. 


N. W. 
‘For 





E CORDON & MAXWELL was 
HANILTON, OHIO, U.S. A. 
MANUFACTURERS OF 
New and Improved Style of Boiler Feeders, Steam Pumps, 
——AND-—- 
PUMPING MACHINERY, 
FOR ALL SPECIAL AND GENERAL PURPOSES. = 
“THE BEST MADE.” Send for New Illustrated Catalogue. 


f) THE 











New & Second-Hand Machinery. 


E. G. FELTHOUSEN, *s*y° 


Manufacturer of 


JULY 10, 1883. 














s ® 
1 Engine Lathe, 141n. x 6,7 & 8 ft. Grant & Bogert. i d oO 
1 each * 26 in.x 9, a acre ert. Cy inaer il Pumps, 
1 o 45in. x15 ft. Good Order, ew Y v 
i “ 86 in. x12, 17 ft, New. RATCHET DRILLS, GAUGE COCKS, FLUE CLEANERS, &¢. 
; & ss 15in.x 6 ft. New 
1 * f 1din. x5 & ott. a pe. 
1; © & 16in. x6, 7 & 8 ft. . WN RO 
a; #& « 18 in.xs & lu ft. Lodge & Barker** Seana Rm 
1 each Engine Lathes, 20 in. x 10 and 12 ft, 
1 24in. x 10ft. New. 
; = “ 28in.x18ft. New. 
: = bal 24in. x12, 14and16ft. New. 
t * - 11 in.x4ft. &6ft. Prentias. New. 
1 each. Plain Engine Lathe 161n, x 4 ft., & 6 ft. “ 
1 16 in. x 4ft. Turret Lathe. Lodge & barker. Each Gauge Cock has four inches of Jenkins’ Pack- 
: Ls mS 4 et ag ogee ~ Lod a ing. One packing will last several years. 
ox Turret Lathe n.x ge arker. New. 
i Planer, each 24 in. x 24 in.x5x6ft. Second-hand. Cc. M. MORSE, Eastern Agent, 
; 22 in. x 20in. x5 ft. new Office, 12 CORTLANDT sT., NEW YORK. 
1 i | = 3 in. Pg Hendey. on 
: 26 in. x 26 in. x cs Bs 
aan 30 in. x 80in. x Sft. 2nd Hand. Ss AS iM 
36 in, x 36in.x 10 ft. Good Order. * T oO WN i4 A N D, 
1 16 in. Lever Table Drill. New. 
1 each 16, 20, 22 & 24 in, Upright Drills. Prentiss, Toughkenamon, Ohester Oo, Pa., 
1 191n. pright r aisde 
Leach 25, 28 & 34iu, B G. & 8. F. Dril’s, Blaisdell. MAKER OF FIRST-CLASS 
1 each 9, iz and 18 in. Shapers. Prentiss. 
1 each 10 and 16 in. Shape:s. Goula & Kberhardt. 
1 each 15 & % in, Shapers, Hendey. New. 
assortment nt Meckines, Spindle 
Drills. &c., of G: 
1 cathe ae. 2 & 4 Screw Machines, Wire Feed, Jones Is now in position to put on the market 
mson. 
3 No. 2 Lincoin Millers, Good order 14” ENCINE LATHES OF NEW DESICN 
. ad poh ce aw oF wae: | gnareniess to be yy in material, Seaien and 
1 Hand Lathe, 16 in. x 6and 7ft. New. workmanship to the best ever offered. 
1 Boring -— Turning ry 72 2. 2 Heads. New 
1 Boring and Turning Mill, 50in. New. 
1 Horizontal Boiler, 4 ft. x 1444 ft. Good Order. FO iva “5 A L bt . 
1 Pond Index Miller. 
1 Cuttin g-off Machine to take sizes to 5 in. We have the following second-hand Machinery 
1 Gray’s Screw Machine, to take all sizes to 1 in, | for sale, viz. 
1 2- Spindle Edging Machine. Good order. | One Iron P — to plane 24 feet long, 62in. x 62 in. 
1 each 3 and 7 Spindle Nut Tapper, | square. It is powerfully geared, heavy and in good 
All kinds Machinists’ Small ‘l’ools and Supplies. | order. 
NEW YORK AGENCY OF THE TANITE CO., AND One Planer to plane 61 in. x 61 in. x 20 ft. long. 
sliced |} One Planer to plane 54 in. x 54in. x 16 ft. long. 


H. PRENTISS & COMPANY, 42 DEY ST., 


FOR THE “NEW POLISHED” SHAFTING,. 


One Planer to plane 15ft. long 51 ’ wide verygood. 
One Lron Planer, to plane 12 feet long, 36 in. x 82in. 
| in fair condition. 


N. ¥. 





One Iron Planer, to plane 12 feet long, 30in x 30in. 

One Engine Lathe, will take 14 feet between cen 
ters, and swing 53 in over ways, has hollow spindle, 
| and is adapted for both turning and boring, with 
countershaft. Complete 

One Engine Lathe, will take in 11 feet, 6 inches 
between centers, swings 48 inches over shears, and 
32 inches over carriage. It has internal gear, and 
cross-feed, with countershaft. All complete. 

One 3ft bed, 9in. Foot Power Screw Cutting 
Lathe, with tools. 

One Slotting Machine, 12 in. stroke, 
center of 46 in. 
feed motion. 


ard HYDRAULIC GOVERNOR, | 


FOR STEAM ENCINES, 
The Most Perfect Governor Known. 


RUNS IN OIL. 


Gueranteed to ac- 
curately regulate 






slots to the 
Adjustable table and universal 


all classes of en. | One Combined Power Punch and Shears, to punch 
gines 54 and 4, and shear % in. iron. 
; er Two No. 2 Pratt Whitney Milling Machines. 
Illustrated and descriptive very good. 7 whe 


One Axle Lathe, Fitchburg Machine Co, 
One 12 in. Shaper, Lowell Machine Sho 
One No. 1 Brown & Sharpe Screw Mac xine, 
‘Two 4 in Spindle Drills. 

3 Spindle Drill. 


Send for List of New Machinery. 


The George Place Machinery Co., 
'121 CHAMBERS AND 103 READE STREETS, NEW YORE, 


Catalogue sent on application. 
Correspondence solicited. 


W. H. CRAIG & CO. 


Sole Manufacturers, 


LAWRENCE, MASS. 


One 
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Manufacturers of the 


Large Size UNIVERSAL GRINDING MACHINE. 


Weight about 6000 Ibs. 
PRICE, $1500. 





oO 
ssninntt, MAGE 
wr isewet ae 





This Machine was designed and is adapted for the grinding of a great variety of work, either straight | 
or taper, having a capacity to take work upon centers 14 inc hes diameter and 6 feet in length. The em- 
ery wheel, which is 18 inches diameter by 1 inclf*thick, is driven by two 134 inch belts. Overhead works 
accompany the Machine. Tight and loose pulleys 12 inch diame ter, 44% inch face. Speed of first counter | 
%0 turns per minute. Boxed and delive eed at railroad or steamboat in Providence. 


-— MACHINE TOOLS 


And Iron-Working Machinery 
of every description. 


BORING AND TURNING MILLS, 
Driving Wheel Lathes. 


Iron Planers, 

ingine Lathes, 

Upright Drill Presses. 

Special Pulley Turning Lathes, 
Special Pulley Boring Machines, 


Ke., &e., &e. 
MILTON, 


WORKS, Bike. 
2 S. Sixth St, Philadelphia, Pa. 

















Hydrostatic Wheel Presses, 

Cir Axle Lathes, 

‘ar Wheel Borers, 

Screw Machines, 

Universal Radial Drilling Ma- 
' chines. 


NILES TOOL 


Eastern Warerooms, 








LIGHT SWING CRANES, 


WITH WESTON’S PATENT 


DOUBLE LIFT HOISTING GEAR 


For Warehouses, Wharves, Freight Houses, etc. 
CAPACITIES FROMS500 TO 2000 LBS. 


Hoisting and Lowering are effected.by pulling on one or the 
other side of the rope. As one hook ascends the other descends, 
and is thus ready for the next load. 


LOAD ALWAYS SELF-SUSTAINED, ACCIDENTS IMPOSSIBLE. 
SOLE MAKERS: 


YALE & TOWNE MFG. CO. 


Manufacturers, Engineers and Machinists, 


Principal Office and per, STAMFORD, CONN. 


BRANCH OFFICEHS: 


NEW YORK, | BOSTON, PHIL ADELPHIA, | OBIS AGS, 
62 READE STREET. 224 FRANKLIN ST. 507 MARKET ST. | 4 LAKE ST. 


40 Page Illustrated Catalogue of Light Hoist Machinery sent on applic bad, 


LODCE, BARKER & Co., 


if ANUFACTURERS OF 


PATENT TURRET LATHES 


WITTE CELASIWNGS BAR. 
18 inch Swing Engine Lathes, and Small Turret Lathes, 


We have for immediate delivery one 26’ x 12’ Engine Lathe and 
one Mayo Bolt Cutter, cutting from 2 inches down. 


H, PRENTISS & CO,, 42 Dey St., N. Y., Eastern Agents, 189 & 191 West Pearl St., Cincinnati, 0. 


THE BUFFALO STEEL FOUNDRY,"."s\” 


N. Y. 
ORDERS AND CORRESPONDENCE | SSS & ath OH eee 
SOLICITED. 


Proprietors. 


RAYS PATENT 19 IN. LATHE. 


Built to Standard Gauges and Templates, with Special Machinery. 
EVERY MACHINE BELTED AND TESTED, 


G. A. GRAY, Jr., & 00,,42 EAST 8TH STREET, 


ve CINCINNATI, O- 


The Babcock & Wilcox Co.’s 


WATER TUBE STEAM BOILERS. 











GEO. W. FIFIELD, 















Bostell Nn Glliver ba fe Dltinntinne tn 
a 0 
Srraraam oomia white 1 NEW YORK: GLASGOW: ) Miercomincrce manic 
r cago, 0. Canal St 
ts spat st \ SOGORTLANDT ST. 107 HOPE ST. § Xeworteans,w'Caronderer. 





MANUFACTURER 


OF 


TAPS & DIES. 


1 J.M.CARPENTER . a = 
PAWTUCKET.R. I. hil 


BROWN & SHARPE MFC. CO. "2°E® 



















THE PRATT & WHITNEY 60. HARTFORD, CONN. 


Hiave Ready 


Drilling Machines—No. 3 vertical; Nos. 1 and 3, manufacturers’ and 
manufacturer's bench; Champion Drills; No. 0,1 and 2 Gang Drills, and 
Double Head Traverse; 1,14 in. Shaping Machine; Hand Lathes, 12 and 
'8 in. swing; Cutting-off Lathes for 24 and 44 in. diameter. Revolving head 
Screw Machines, No. 3; Hand Milling Machines, No. 3; Power Milling 
Machine, No. 3; Bolt Cutters, Turret Head, Nos. 2 and 3; National, Nos. 


tor Delivery: 


2,3 and 4. No. 1 Screw Shaving Machine; No. 1 Screw Slotting 
Machine. 13 in. Grinding and 16 in. Spinning Lathes. 13 in. Plain Engine 
Lathes. 16 in. Weighted Screw Cutting Lathe. One Double Connection 


Power Press. Index Milling Machines. No. 2 Horizontal Tapping Machines. 
Cutter Grinders. 16, 18 and 20 in. Planers. Have increased discount on 
Combination Lathe Chucks; quotations on application. 

Can furnish at 3 to 8 weeks’ notice, 30, 34 and 40 in. Planers. 





BILLINGS & SPENCER Co. 
HARTFORD, Conn.U.S.A 





DROP FORGINGS 


ALSO 






BILLINGS’ PATENT ADJUSTABLE hice WRENCHES, 1422, 
FINISHED SCREW Sean, CLAMP, DIE & COMMON 
PLATES AND DIES, LATHE DOGS, 


GENUINE PACKER 
RATCHET DRILLS, 

BILLINGS’ PATENT 
DOUBLE ACTION 


4, COMBINATION PLIERS, 
BEACH’S PATENT 
THREAD-CUTTINGTOOLS 


RATCHET DRILLS, TAP & BARWICK PIPE 
REAMER WRENCHES. WRENCHES. 


Billings’ Patent Drop Peegea and Cold-Pressed Sewing Maghine Shuttles. 
AND ALL DESCRIPTIONS OF 


STEEL AND IRON DROP FORCINCS. 


i 4 
Ve BILL) Nets 






1 PATENT FEBY (8.1879 





F 
@ 
<= = 
i139 & 141 Centre St., New York, nae 7 
MANUFACTURERS OF == 
7=¢ 
= = 
«<3 
— 


Nuc TOOL, 


Milling Machines, 
Drill Presses, 
re’. Hand Lathes, 


essors 


to 


: Suce 
Pond Machine Tool Co, 
3 I \ew Designs, Quick Delivery Great Variety. 





inated Lathes, Siena Dillle, &e. 


SEND FOR NEW ILLUSTRATED CATALOGUE 
containing descriptions of the above machines. 















THE DUPLEX INJECTOR, 


THE BEST BOILER 
FEEDER KNOWN. 


Not liable to get out of 
order. Will lift water 25 
feet. Always. delivers 
water hot to the boiler 
Willstart when it is hot. 
» Will feed water through 
a heater. Manufactured 
and for sale by 


JAMES JENKS, 
Detroit, Mich. 





ENGINE LaTHEs|: 
on application. 


ua well. Mass, U.S. A. 


FROM 16 to 48 IN. SWING. 





PATENT DRILL BRACE. 


This is one of our regular ten-inch Sweep Ratchet 


> Bit Braces, to which a gear-wheel is added, making it 
serve the purpose of a Breast Drill. This wheel has 
cut gears and an extension handle, Itis speeded about 
four to one, an’ can be removed in one second when 
not needed for drilling 

The Bit Brace is made of 
heavily nickel-plated, with 


Cuts, Photographs and Prices furnished 





steel, highly polished and 
a cocobola handle and 


lignumvite head. It has two se ts of forged steel jaws, 
which will hold square and flat shank tools of all 
shapes and sizes, and round twist drills from 7-16 to 
1-32 inch in diameter, ‘Lhe ratchet attachment enables 
the Brace to be used in places where there is not room 
to revolve the sweep, 

Many attempts have been made to imitate the out- 
side appearance of our Barber Improved Braces, but 
no one dares to use our Patent Jaws, as seen in this 
cut, and no brace is good withoutthem, We guarantee 
these tools to be perfect in every respect, and that they 
will give great satisfaction to all whousethem. Hard 
ware dealers will furnish them on demand at our 
prices, or we will forward one by express on receipt of 


Three Dollars, 


: Millers Falls Co. 


74 CHAMBERS ST, NEW YORK, 


Punching Presses 
DIES AND OTHER TOOLS 


(he mawufecture of all Kade 
MEET METAL 
“Daor ~~ cogne, 


Stiles & Parker 
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W. B. FRANKLIN, Vics-Presmenv. 
J. B. PIERCE, Smcexrary. 
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